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But as for certain truth, no man has known it 
Nor will he know it; neither of the gods, 
Nor yet of all the things of which I speak. 
And even if by chance he were to utter 
The perfect truth, he would himself not know it; 
For all is but a woven web of guesses 
(Xenophanes 570-480 BCE)1 
 
                                              
1 Popper’s translation (Dienes, 2008, p. 6). 
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Abstract 
Over recent decades, research on antecedents of safety in High Reliability 
Organizations (HROs) has shifted from focusing mostly on technical issues to placing 
greater emphasis on human factors. Although an abundance of research suggests that 
human factors seem to play an important part in most accidents and near misses, there 
is still a shortage of research on the underlying mechanisms and processes involved 
in unsafe acts and safety critical behavior. Thus, many research questions regarding 
the impact of human factors still remain relatively unexplored. The fairly new 
direction of Positive Organizational Behavior (POB) has presented a fertile 
theoretical and methodological foundation for examining safety issues in HROs. One 
promising new POB perspective is Psychological Capital (PsyCap), a higher order 
construct that consists of the sub-dimensions: efficacy, hope, optimism, and 
resiliency. The overall aim of this thesis is to investigate the relationship between 
PsyCap and safety in HROs. 
The current study examines diverse empirical evidence to assess whether PsyCap 
could represent a potential antecedent to psychological safety climate and loss 
prevention across three different HROs (i.e., the aviation, shipping and offshore oil 
and gas industries). More specifically, possible mediators (i.e., positive/negative 
emotions and job satisfaction) and possible moderators (i.e., work role) of this 
relationship were examined in Papers 1 and 2. The influence of impression 
management and self-deception is controlled for in Paper 2, while the potential 
buffering effect of PsyCap on the relationship between worries about workplace risks 
and sleepiness is examined in Paper 3. 
The first study examined whether PsyCap is related to individual perceptions of 
safety climate in Air Traffic Control (ATC). The results from an all-Norwegian 
sample of about 25% of the population of Norwegian air traffic controllers showed 
that PsyCap was positively correlated with and explained almost 1/3 of the variance 
in perceived safety climate. In the second part of the study, the mediating effects of 
positive and negative emotions were controlled for, to see whether the respondents 
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were “wearing rose tinted glasses” and answered the questions in an overly positive 
way. The results showed that neither positive nor negative emotions mediated the 
relationship between PsyCap and safety climate. 
The aim of the second study was to replicate and extend the findings from the ATC 
study in a new sample from a different type of HRO. Thus, the second study was 
conducted among maritime workers of different nationalities working for three 
Norwegian shipping companies. Again, the results showed that PsyCap was 
positively related to perceptions of safety climate. PsyCap contributed to the variance 
in perceived safety climate, even after adjusting for socially desirable responding. 
Officers with high scores on PsyCap were found to have a more positive perception 
of the safety climate than the non-officers with high PsyCap scores. In the second 
part of the study, a positive relation between perceived safety climate and job 
satisfaction was established, as well as between PsyCap and job satisfaction. A cross-
national difference was discovered in the sample. An indirect effect of PsyCap with 
perceived safety climate through job satisfaction was valid only for European 
workers and not for Filipinos. Altogether, PsyCap and job satisfaction explained 
more than 20% of the variance in perceived safety climate.  
The third study shed light on PsyCap as a protective factor in a safety critical work 
environment. The relationship between worries about accidents and sleepiness was 
examined in a sample of offshore workers from different nationalities, in order to 
investigate whether PsyCap could represent a protective factor. The findings 
indicated a reverse buffering effect in that PsyCap only had a protective impact on 
sleepiness when worries about accidents were low. The established associations 
remained consistent after controlling for workers’ years of experience as seafarers 
and their ratings of perceived safety climate.  
In conclusion, this thesis extends the previous research by investigating the role of 
POB in safety. More precisely, it establishes empirical evidence suggesting that the 
behavioral dispositions of PsyCap are related to perceived safety climate across 
HROs from the aviation, offshore, and shipping industries. Thus, an increased 
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emphasis on POB may present a new approach to increasing safety focus and loss 
prevention in these organizations. Future research should also investigate other 
HROs. Including PsyCap in the safety research could help create a better 
understanding of how people make work decisions based on their outlook on work 
and life in general. Although these results seem promising, more research is still 
needed, and this dissertation also addresses future research needs and the potential 
practical implications of these findings. Hopefully, there will be more research on 
PsyCap and safety aimed at preventing accidents in HROs. 
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SCO – Safety Critical Organizations 
SOFI – Swedish Occupational Fatigue Inventory 
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1.1 General context 
While work provides opportunities for learning, development, and achievement, the 
workplace also involves several demands (Karasek, 1979). Job demands, whether 
administrative problems, conflicts, or role ambiguity, require sustained physical and 
psychological effort, which can have significant physiological and psychological 
costs including burnout, absenteeism, and decreased performance (Bakker, 
Demerouti, & Euwema, 2005; Karasek, 1979). In High Reliability Organizations 
(HROs), other job demands, including exposure to hazardous materials, shift work, 
long working hours, and cognitively or physically demanding work, are also present. 
These job demands may lead to an entirely different set of outcomes for employees, 
such as workplace accidents, injuries, and fatalities (Nahrgang, Morgeson, & 
Hoffman, 2011). In many cases, even worries and concerns about safety-related 
factors can influence the well-being of employees. Findings from the offshore oil and 
gas industry show that about 35% of offshore personnel feel unsafe with regard to 
risk and hazards (Rundmo, 1996), and several studies have indicated that worries 
about safety at work are related to mental health problems (Lima, 2004).  
Lekka (2011, p. i) refers to HROs as “organisations that are able to manage and 
sustain almost error-free performance despite operating in hazardous conditions 
where the consequences of errors could be catastrophic”. According to (Ciavarelli & 
Crowson, 2004, p. 2), “HROs achieve low accident rates through keen awareness of 
their risks, close monitoring of high-risk operations, and encouragement and use of 
standardized procedures, and continuous training”. Other authors use the term ‘Safety 
Critical Organizations’ (SCOs) in their work, Oedewald and Reiman (2007, p. 89) 
define SCOs as “companies whose operations are important to society but involve 
risk to it and the environment”. They go on to state, “…The safety critical nature of 
the business affects the daily work and decision making and what kinds of special 
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demands it puts on the competence and behavior of the personnel” (Oedewald & 
Reiman, 2007, p. 11). “Safety critical organizations strive to predict also the possible 
ways in which the system might face an accident” (Oedewald & Reiman, 2007, p. 
61). Although the HRO and SCO concepts can be used interchangeably, for the sake 
of consistency, I will use HRO as the preferred term in this thesis.  
Consequently, a thorough understanding of organizational and individual factors and 
resources that influence both actual and perceived levels of safety will be highly 
important for improving the work environment of workers in HROs. Organizational 
measures such as the implementation of – and compliance with – safety standards, 
protocols and procedures represent important structural factors that promote safety at 
work (Høivik, Moen, Mearns, & Haukelid, 2009). However, in order to augment the 
effect of technological and organizational factors, an explicit focus on human 
resources may be especially important for promoting safety in HROs.  
Wagenaar and Groeneweg (1987) analyzed 100 accidents at sea and found that only 
four occurred without human error causes. Hence, in 96 of 100 cases, the people 
involved could possibly have prevented the accidents. Despite the importance of 
human resources in safety, there is a shortage of research on how specific individual 
capacities and processes among workers can influence safety. In order to fill this gap 
in our understanding, the overarching aim of this thesis is to examine how PsyCap, 
conceptualized as “…an individual’s positive psychological state of development” 
and characterized by efficacy, hope, optimism, and resiliency (F. Luthans, Youssef, 
& Avolio, 2007, p.3), is related to workers’ perceptions of safety at the workplace. 
Specifically, the aims of this thesis will be to investigate HROs in order to: (1) 
Examine the relationship between the core construct of PsyCap and safety 
perceptions; (2) Determine factors that may explain how PsyCap is related to safety 
perceptions (i.e., potential mediators); (3) Determine factors that may explain when 
and for whom PsyCap is related to safety perceptions (i.e., potential moderators); and 
(4) Examine PsyCap as a possible moderator of the association between worry about 
risk and psychological stress in the form of sleep problems.  
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Through its inclusion of these associations and variables, this thesis extends previous 
research on the HRO paradigm (Saleh, Marais, Bakolas, & Cowlagi, 2010), by 
examining how recent advances in Positive Organizational Behavior (POB: F. 
Luthans, 2002a) may provide new insights into how  successful leaders and 
organizations promote and ensure safety in complex systems. Findings from three 
scientific studies, which include data from the aviation, offshore, and maritime 
industries, will constitute the empirical basis for this investigation. Whereas most 
previous research on workplace safety has its roots in perspectives on psychology that 
focus on dysfunctions, the current thesis is based on the positive psychology 
paradigm. That is, the branch of psychology that uses scientific understanding and 
effective intervention to aid the achievement of a positive outlook when it comes to 
subjective experiences, individual traits, and events that occur throughout one's 
lifetime (Seligman & Csikszentmihalyi, 2014). The remaining parts of this 
introduction will have the following structure: 1) Briefly present the positive 
psychology paradigm and discuss the concept of PsyCap and research on this 
construct; 2) Provide an overview of research on workplace safety, and safety seen in 
light of the Job Demands-Resources model (JD-R; Bakker & Demerouti, 2007; 
Demerouti, Bakker, Nachreiner, & Schaufeli, 2001; Xanthopoulou et al., 2007) and 
elaborate on how PsyCap as an individual resource can influence risk perception, 
sleep and safety in high reliability organizations; and 3) Present the research 
questions that constitute the basis for the empirical investigation.  
1.2 Positive psychology 
Much research in psychology has focused on adverse psychological states and 
dysfunctions among humans. In a review of the research literature, Schaufeli and 
Salanova (2007) found a 16-1 ratio between articles focusing on negative rather than 
positive psychological states. However, in recent years, there has been a shift in focus 
in that scholars have become steadily more preoccupied with positive aspects of 
human behavior. Although the concept of “positive psychology” has been around 
since Maslow (1954) first used the term in his book Motivation and Personality, a 
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profound interest in the topic emerged in the late 1990s. In 1998, Martin Seligman, 
then president of the American Psychological Association, led the start of the positive 
psychology movement (Seligman, 1998a). This new movement emphasized that, in 
addition to treating mental illness and dysfunctional behavior, psychology should 
focus on growth and development of human strengths, optimal functioning, and self-
actualization (Cameron, Dutton, & Quinn, 2003; F. Luthans, Youssef-Morgan, & 
Avolio, 2015; F. Luthans, Youssef, et al., 2007; Snyder, Lopez, & Pedrotti, 2011). In 
doing so, the movement wanted to shift focus from the question “What is wrong with 
people?” to “What is right about people?” (Snyder et al., 2011, p.3). Although the 
label “positive” may imply that other forms of psychology should be considered 
“negative”, it was emphasized early on that the aim of the positive movement was to 
complement, not replace or ignore, the traditional areas of psychology. “Simply put, 
positive psychology is concerned with people’s strengths (rather than weaknesses and 
dysfunctions) and how they can grow and thrive (rather than be fixed or maintained"; 
F. Luthans, Norman, Avolio, & Avey, 2008, p. 220). Positive psychology is 
concerned with three issues: positive emotions, positive individual traits, and positive 
institutions. Positive emotions are concerned with being content with one's past, 
being happy in the present and having hope for the future. Positive individual traits 
focus on one's strengths and virtues. Finally, positive institutions refer to strengths to 
improve a community of people (Seligman, 2007). 
Following from the interest in positive psychology, two parallel movements emerged 
within work and organizational psychology: Positive Organizational Scholarship 
(POS), which originated at the University of Michigan (See Cameron & Caza, 2004), 
and Positive Organizational Behavior (POB), which was developed at the University 
of Nebraska (See F. Luthans, Youssef, et al., 2007). The POS approach to 
organizational behavior is mainly concerned with positive states and processes that 
occur in organizational contexts, i.e., positive attributes of members and positive 
outcomes for the organization (Cameron et al., 2003). The scholarship part refers to 
the theoretical foundation and the focus on scientific methods to investigate social 
phenomena. POS extends beyond self-help publications and seeks to develop a 
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systematic and theory-based foundation for positive phenomena (Cameron et al., 
2003). POS has its focus on the macro level of the organization.  
While POS is more of an umbrella concept, POB focuses on specific positive 
constructs (F. Luthans & Youssef-Morgan, 2017). The primary focus of the POB 
approach is the study of positive human resources and psychological capacities in 
organizations. It is defined as “the study and application of positively oriented human 
resource strengths and psychological capacities that can be measured, developed, and 
effectively managed for performance improvement in today’s workplace” (F. 
Luthans, 2002b, p. 59). To be included in POB, a capacity must be relatively unique 
to the field of organizational behavior, be theory and research-based, have a reliable 
and valid measurement, be state-like and open to development, and also be linked to 
positive attitudes and work performance outcomes (F. Luthans, 2002a, 2002b; F. 
Luthans et al., 2015; F. Luthans, Youssef, et al., 2007). F. Luthans, Youssef, and 
colleagues (2007, p. 11) proposed that “POB can represent a paradigm shift that has 
the potential to transform organizational behavior and human resource management 
research and practice”. In contrast to the POS approach, POB is more focused on the 
micro, or individual, level (F. Luthans, Youssef, et al., 2007). 
1.3 Psychological Capital 
To date, the positive psychological constructs that have been determined to best meet 
the POB criteria are the first-order constructs of efficacy, hope, optimism, and 
resiliency (F. Luthans, Avey, Avolio, & Peterson, 2010). Together, these have been 
termed the core (second-order) construct Psychological Capital (PsyCap). F. Luthans, 
Youssef, and colleagues (2007) define PsyCap like this: 
PsyCap is an individual’s positive psychological state of development and is 
characterized by: 1) having confidence (self-efficacy) to take on and put in the 
necessary effort to succeed at challenging tasks; 2) making a positive 
attribution (optimism) about succeeding now and in the future; 3) persevering 
toward goals and, when necessary, redirecting paths to goals (hope) in order to 
succeed; and 4) when beset by problems and adversity, sustaining and 
bouncing back and even beyond (resiliency) to attain success. (p.3).  
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According to F. Luthans, Youssef, and colleagues (2007), PsyCap was based on the 
need for a new approach for attaining sustainable sources of competitive advantage in 
organizations. They found that it is not enough merely to focus on factors like 
economic capital and technology; human resources would also be highly important. 
As a construct, PsyCap goes beyond human capital (“what you know”) and social 
capital (“who you know”), into “who you are” and “what you can become in the 
future” (F. Luthans et al., 2015, p. 6). The four resources that comprises PsyCap are 
not as stable as personality traits nor as changing as states (F. Luthans et al., 2015). 
Although states and traits are often considered dichotomous constructs, it is actually 
more reasonable to describe a continuum from the trait end with fixed characteristics 
(i.e. personality traits such as introversion, sensation seeking, conscientiousness), 
which are very difficult to change, to easily changeable emotions (for example, anger, 
joy, excitement) at the state end (F. Luthans et al., 2010). Like economic capital, 
PsyCap is open to investment and development for the return of performance 
improvement and competitive advantage (F. Luthans, Vogelsang, & Lester, 2006). 
Later in this introduction, I will present emerging research indicating that PsyCap is 
subject to development and change, due to feedback, performance appraisal and 
attribution processes. PsyCap is therefore seen to reflect your potential for growth 
from the actual self to the possible self, or your “best self” (Avolio & Luthans, 2006; 
F. Luthans et al., 2015; F. Luthans, Youssef, et al., 2007). Stajkovic (2006, p. 1208) 
explains PsyCap as being your “core confidence”.  
F. Luthans and colleagues (2015, p. viii) refer to the four PsyCap resources as “the 
HERO within”, where “HERO” is an acronym for Hope, Efficacy, Resilience2, and 
Optimism. In line with the state-trait continuum described above, these resources can 
be strengthened and developed to improve your work performance, as well as your 
general well-being. Your “HERO” is part of your resources for handling stress in 
your everyday work life. F. Luthans, Youssef, and colleagues (2007) claim that 
PsyCap is something more than the sum of its parts. The four resources, efficacy, 
                                              
2 ‘Resilience’ and ‘resiliency’ are used interchangeably 
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hope, optimism, and resiliency, work together and become something more. 
“Psychological resources (e.g., efficacy, hope, optimism, and resilience) can be best 
understood and treated as manifestations of a larger underlying phenomenon” (F. 
Luthans et al., 2010, p. 48). “They have distinct dimensions, which are indicators of a 
“higher-order” construct or an overall core factor” (F. Luthans, Avolio, Avey, & 
Norman, 2007, p. 549). This is why PsyCap is mainly viewed as an overarching 
construct in the research literature. Sweetman, Luthans, Avey, and Luthans (2011, p. 
4) found that “Overall PsyCap predicted creative performance over and above each of 
the four PsyCap components”.  
The core construct of PsyCap is “one’s positive appraisal of circumstances and 
probability for success based on motivated effort and perseverance” (F. Luthans, 
Avolio, Avey, et al., 2007, p. 550). Additional positive capacities like creativity, 
courage, authenticity, emotional intelligence, and mindfulness may be included in 
PsyCap at a later point in time, if research finds that they fully meet the criteria for 
inclusion (theory based, valid measurement, open to development, and linked to 
positive performance; F. Luthans et al., 2015). Although I will mainly consider 
PsyCap as a second-order phenomenon in this thesis, a description of the four 
capacities that constitute the construct is necessary, to obtain a better understanding 
of what PsyCap is:  
 
1.3.1 PsyCap: Efficacy  
Of the four factors in PsyCap, efficacy has been most researched. Famous thinkers 
like Locke, Hume, and James focused on willfulness in human thinking, and similar 
ideas about social learning, personal competence and satisfaction can be found in the 
theories and research of, for instance, Rotter and Skinner (Snyder et al., 2011). 
Bandura, however, is the researcher most often associated with self-efficacy. Since 
publishing the article, “Self-Efficacy: Toward a Unifying Theory of Behavior 
Change” (Bandura, 1977), he has conducted a lot of research on this topic. Bandura 
defines self-efficacy as “people’s beliefs in their capabilities to produce desired 
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effects by their actions” (Bandura, 1997, p. vii). Snyder and colleagues (2011, p. 168) 
elaborate: “Self-efficacy3 is based on the premises of social cognitive theory, which 
holds that humans actively shape their lives rather than passively reacting to 
environmental forces”. Sweetman et al. (2011, p. 4) explain it this way: “Efficacy is 
not related to a person’s actual skills, but rather the beliefs one possesses regarding 
what he or she can do with those skills”. Self-efficacy is the question of efficacy 
expectancies: “I think I can” (Snyder et al., 2011, p. 167).  Bandura (1997, 2000) 
proposed that efficacy can be developed through: 1. Previous mastery/success in 
similar situations; 2. Vicarious learning/Modeling others in the same situations; 3. 
Imagining yourself behaving effectively; 4. Positive feedback/Social persuasion of 
relevant others; and 5. Psychological and physiological arousal and well-being (See 
also F. Luthans, Youssef, et al., 2007; Snyder et al., 2011). 
Drawing from Bandura’s theory (1986, 1997), and from Parker (1998), F. Luthans, 
Youssef, and colleagues (2007) use the word efficacy to describe your confidence in 
your abilities. They argue that that efficacious people are highly self-motivated and 
set high goals for themselves. They tend to self-select into difficult tasks because they 
thrive on challenge (F. Luthans, Youssef, et al., 2007). F. Luthans, Youssef, and 
colleagues (2007) build on Bandura’s theory and argue that efficacy is built on the 
five cognitive processes: symbolizing, forethought, observation, self-regulation, and 
self-reflection. Planful thinking is crucial for efficacy; you must believe in your 
abilities to mobilize the cognitive resources to reach your goal (Snyder et al., 2011). 
1.3.2 PsyCap: Hope 
Hope is “the will and the way” (F. Luthans, Youssef, et al., 2007, p. 63) to get where 
you want to go. The PsyCap factor hope is based on the work of Snyder (2000) and 
Snyder and colleagues (1996), and implies having the willpower to use your skills 
and the ability to generate multiple paths to reach your goal (F. Luthans, Youssef, et 
al., 2007). Snyder and colleagues (2011, p. 185) define hope as “… goal-directed 
                                              
3 ‘Self-efficacy’ and ‘efficacy’ are used interchangeably 
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thinking in which the person utilizes pathways thinking (the perceived capacity to 
find routes to desired goals) and agency thinking (the requisite motivations to use 
those routes)”. Hope is a cognitive state where you are able to set realistic and 
challenging goals and expectations and reach out for those goals with determination 
and energy, as well as a perception of internalized control. This may include 
“regoaling” from obsolete goals or goals that have proven over time to be 
unachievable (F. Luthans, Youssef, et al., 2007, p. 78). Snyder and colleagues (2011) 
argue that the goals must be of considerable value to the individual to be considered 
applicable to hope.  
Hope must be realistic in order for the individual to succeed. If hope is unrealistic – 
and individuals or organizations commit their energy and resources to goals beyond 
their reach – performance may decline (F. Luthans, Youssef, et al., 2007). Another 
pitfall for high-hope organizations is a mentality of “The end justifies the means” (F. 
Luthans, Youssef, et al., 2007, p. 79). F. Luthans, Youssef, and colleagues (2007) 
describe how personal goals may be self-serving and not beneficial for the 
organization, and that different organizational goals may also be conflicting. A 
hopeful person may be tempted to cut corners and compromise ethical values or 
social responsibility in order to reach their goal. Realistic hope is positively related to 
outcomes like work performance, job satisfaction, and organizational commitment, 
and hopeful individuals are generally independent thinkers who are creative, 
resourceful, and highly autonomous (F. Luthans, Youssef, et al., 2007). 
1.3.3 PsyCap: Optimism 
The PsyCap factor, optimism, is the expectation of positive outcomes and builds on 
the work of Scheier and Carver (1985, p. 219), who defined optimism as the belief 
“that good rather than bad things will happen”. A stable tendency to think this way is 
what defines an optimist (Snyder et al., 2011). Scheier and Carver (1985) believed 
that, if a goal is of sufficient value to you, you will produce an expectancy of 
reaching that goal (Snyder et al., 2011). An optimist builds motivation through 
positive expectancies and feels that earlier success can be replicated, through his 
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power to control the outcome (F. Luthans & Youssef, 2007; Scheier & Carver, 1985; 
Snyder et al., 2011).  
F. Luthans, Youssef, and colleagues (2007) argue that their perspective of optimism, 
as state-like and open to development, differs from the traditional perspectives of 
optimism. Their operationalization of optimism focuses on optimism as an 
attributional style, but it does not exclude the emotional dimensions, future 
orientation, and motivational benefits. Seligman (1998b) also argues that optimism is 
an attributional style, where optimists explain negative events as external, variable, 
and situation-specific, and positive events as internal, stable, and global. People with 
a pessimistic explanatory style will explain negative events as personal, permanent, 
and pervasive, and positive events as caused by external, temporary and situation-
specific factors. Optimists distance themselves from negative outcomes in the past 
and link themselves to positive outcomes in the future (Snyder et al., 2011). 
However, in order for this optimism to be effective, it must be realistic (Seligman & 
Csikszentmihalyi, 2000). Pessimists have self-doubt and negative expectancies, 
blame themselves for the negative aspects of their lives, and do not give themselves 
credit for the positive aspects (F. Luthans & Youssef, 2007). They assume that 
negative things will keep on happening, not only in similar situations but across all 
domains of their lives (F. Luthans, Youssef, et al., 2007). 
Optimists, on the other hand, take credit for the positive aspects of their lives and feel 
that they have control and power over the causes of positive events. They internalize 
the positive aspects of their life and expect these causes to be present across other 
life-domains, as well as in the future (F. Luthans, Youssef, et al., 2007). When 
something goes wrong, an optimist may use rationalizations to explain why it 
happened. However, it could be dangerous to be an unrealistic optimist. F. Luthans, 
Youssef, and colleagues (2007) argue that “flexible optimism” (Peterson, 2000, p. 51) 
should be used, meaning that, after correctly appraising the situation, the individual 
chooses when to use an optimistic explanatory style, and when a pessimistic style 
should be used (F. Luthans, Youssef, et al., 2007). F. Luthans, Youssef, and 
colleagues (2007, p. 100) argue that “Organizational leaders with a high level of 
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PsyCap optimism are risk-takers, but because they are realistic and flexible, they tend 
to take only calculated and necessary risks”. According to Schneider (2001), leniency 
towards the past, appreciation of the present, and opportunity seeking for the future 
are particularly important factors, in order to develop realistic optimism in the 
workplace (F. Luthans, Youssef, et al., 2007). Leniency towards the past does not 
mean denial, it is a positive reframing or attribution technique, in which the realities 
of the situation are acknowledged and the uncontrollable aspects of the situation seen 
in the best possible light (Carver & Scheier, 2002; F. Luthans, Youssef, et al., 2007). 
1.3.4 PsyCap: Resiliency 
The PsyCap factor, resiliency, is built on the theory of Wagnild and Young (1993). F. 
Luthans, Youssef, and colleagues (2007, p. 112) define resiliency as “the capacity to 
rebound or bounce back from adversity, conflict, failure, or even positive events, 
progress, and increased responsibility”. This positive adaption has a positive 
relationship with workplace performance outcomes and job satisfaction (F. Luthans, 
Youssef, et al., 2007). While the other three PsyCap factors are more proactive, 
resiliency has a more reactive mode, as it is often a reaction to something that is 
happening (Avey, Luthans, & Youssef, 2010). Resiliency is the ability to adjust to 
new circumstances.  
Resilient organizations are characterized by “The seven ‘C’s’: Community, 
competence, connections, commitment, communication, coordination, and 
consideration” (Horne & Orr, 1998; F. Luthans, Youssef, et al., 2007, p. 134). 
Resiliency is not just the ability to get through changes but to potentially thrive on 
them and adjust positively (Masten & Reed, 2002). “… Resilience enables people to 
feel at ease outside of their normal comfort zone” (Sweetman et al., 2011, p. 7). 
Resilient people are able to adjust and recover well after changes, while people 
lacking resiliency could remain devastated and unable to move on (Block & Kremen, 
1996). F. Luthans, Youssef, and colleagues (2007) suggest that resiliency research 
should focus not only on the individual level but also on the group level. They 
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propose that groups that are well-functioning and have worked together over time, 
might have developed a unique “personality” that will make them more resilient. 
1.4 Previous research on PsyCap 
Despite the fact that PsyCap is a relatively new perspective within organizational 
research, the concept has been examined in several studies. In his recent review of 
PsyCap studies,  Nolzen (2018) summarizes that higher levels of PsyCap are 
beneficial for e.g. employees’ organizational commitment, work motivation, job 
satisfaction,  and job performance. PsyCap also provides individuals with more 
confidence and positive thinking, as well as feelings of empowerment and intrinsic 
motivation (Nolzen, 2018). B. C. Luthans, Luthans, and Jensen (2012) linked PsyCap 
to academic outcomes. An understanding of the potential effects of PsyCap on other 
variables is important in order to understand how PsyCap may be related to safety. In 
the following, I will review some of the main findings from previous research, before 
turning to how PsyCap relates to safety-specific variables.  
Avey, Reichard, Luthans, and Mhatre (2011) conducted a meta-analysis of more than 
50 independent samples and 12,500 employees. Their findings indicated positive 
relationships between PsyCap and desirable employee attitudes like job satisfaction, 
organizational commitment, and well-being, as well as between PsyCap and behavior 
and performance measures. A negative relationship was found between PsyCap and 
undesirable employee attitudes and behaviors like job stress and turnover intention 
(Avey, Reichard, et al., 2011). They found that the relationship between PsyCap and 
employee outcomes was strongest in the service sector and in studies from the United 
States, which may indicate that there could be some cultural differences between 
national and/or organizational cultures. Avey and colleagues (2010, p. 430 ) found 
PsyCap to be “positively related to desired extra-role organizational citizenship 
behaviors (OCBs) and negatively associated with undesired outcomes, such as 
organizational cynicism, intentions to quit and counterproductive workplace 
behaviors”. A study of Chinese bankers implies that PsyCap could be a mediator 
between occupational stress or work-family conflict and depressive symptoms. Kan 
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and Yu (2016) found a significant negative relationship between PsyCap and 
depressive symptoms. PsyCap has been demonstrated to be open to human resource 
development and performance management (Avey, Reichard, et al., 2011), and 
employees’ PsyCap has been proposed to serve as a mediator between a supportive 
organizational climate and individual employee performance (Avey, Wernsing, & 
Luthans, 2008; F. Luthans et al., 2008).  
The above evidence shows that PsyCap is associated with a range of desirable 
individual and organizational factors, something that suggests that having a strong 
PsyCap may influence perceptions, behaviors and attributional processes among 
employees. Taking the developmental characteristics of PsyCap into consideration, 
this could suggest that positive psychological capacities are particularly relevant to 
safety critical workplaces that must frequently adapt to a fast-paced, unpredictable, 
and often hostile environment in order to function safely and effectively (Eid, 
Mearns, Larsson, Laberg, & Johnsen, 2012). Emerging empirical research suggests 
that PsyCap is associated with a desirable safety climate and relevant risk outcomes 
(Hystad, Bartone, & Eid, 2014). Specifically, since PsyCap represents a person’s 
outlook on his/her (work) life; it is relevant to examine how PsyCap may influence 
employee perceptions of risk and safety in their workplace, and how this may 
reinforce safety-focused attitudes and behavior. This proposed association between 
PsyCap and desirable safety outcomes will also raise the issue of whether PsyCap 
could be developed through PsyCap interventions (PCI). There are four 
characteristics of an effective PCI: 1) Recognized, desirable outcomes clearly caused 
by the PCI; 2) Focus on manipulating malleable strengths aligning with the state-like 
nature of PsyCap; 3) Added value beyond existing mainstream programs or 
interventions; and 4) The benefits of the PCI outweigh the costs (F. Luthans & 
Youssef-Morgan, 2017; Youssef-Morgan & Sundermann, 2014). 
Following from this, the next sections in the dissertation will present an overview of 
workplace safety, focusing especially on perceived safety climate, and continue with 
explanations of how PsyCap could have an impact on safety at work.  
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1.5 Workplace safety 
HROs is a term used to describe organizations where risks and hazards are present 
and where a focus on safety is therefore crucial (M. B. Nielsen, Mearns, Matthiesen, 
& Eid, 2011). HROs are organizations like the emergency services, the oil and gas 
industry, the shipping industry, aviation, and other high risk industries that have 
many technological, environmental, and human challenges and opportunities (Eid et 
al., 2012; Hystad et al., 2014). In such organizations, significant hazards are present, 
and, even if they are rarely realized, accidents may occur (Flin, Mearns, O'Connor, & 
Bryden, 2000). In HROs, operating companies and their regulators pay considerable 
attention to safety assessment (Flin et al., 2000). A definition of workplace safety 
may thereby be an organization's policies and procedures for ensuring the safety, 
health and well-being of employees within the workplace (See Barlow & Iverson, 
2005). Although actual accidents may only occur on an irregular and infrequent basis, 
the perception of risk from work-related hazards and dangers is continuous and 
persistent. Several studies have emphasized perception of risk as an important 
stressor in HROs; it has also been shown to be strongly related to the health and well-
being of employees (e.g. Fleming, Flin, Mearns, & Gordon, 1998; Mearns & Flin, 
1995; Rundmo, 2000). Risk perception is the perceived likelihood of the individual 
experiencing danger (Short, 1984). We know that risk perception can vary 
extensively between individuals. Consequently, exposure to the exact same events 
may therefore have significantly different consequences within a work group in terms 
of safety outcomes. Although accurate and reliable risk perception may be adaptive in 
motivating workers to comply with safety regulations and adjust to challenging work 
environments, worries and rumination about potential risk and adversities may also 




1.6 Safety climate  
As described above, members of the same work group may differ in their perception 
of safety. Thus, safety is at least partly a function of individual differences in 
personality attributes, perceptions and cognitions. Reflecting the importance of 
perceptions in safety, the concept of perceived safety climate refers to workers’ 
overall impression of available safety resources and whether the organization truly 
prioritizes safety (Zohar, 2010). In a similar manner, Griffin and Neal (2000) argue 
that safety climate comprises the employees’ perceptions of policies, procedures, and 
practices related to safety. It is generally agreed that safety climate is the predominant 
antecedent to actual safety behavior and thereby to the potential occurrence of 
accidents and injuries (Barlow & Iverson, 2005). 
Various factors influence occupational accident and injury rates. Among health and 
safety practitioners, it is commonly accepted that safety climate plays an important 
role and that companies with higher levels of psychological safety climate might 
present lower accident and/or injury rates. Perceived safety climate has become a 
leading indicator of safety performance (Leitão & Greiner, 2016). Safety climate is 
often used interchangeably with the related construct, safety culture, which may 
cause confusion when reading the literature (Zohar, 2003). Christian, Bradley, 
Wallace, and Burke (2009) argue that much of the safety research suffers from 
unclear conceptualizations of constructs, as well as lack of theory and weak 
methodology. Guldenmund (2000, p. 215) states: “Although safety culture and 
climate are generally acknowledged to be important concepts, not much consensus 
has been reached on the cause, the content and the consequences of safety culture and 
climate in the past 20 years”. He uses the differentiation based on Schein’s (1992) 
work on organizational culture, in which basic assumptions form the core of safety 
culture, and espoused values equal safety climate (Guldenmund, 2000). ‘Safety 
culture’ is often used when discussing the underlying values, beliefs and assumptions, 
while ‘safety climate’ is used to describe the surface features of the safety culture, the 
workforce’s attitudes and perceptions of the organizational atmosphere (Flin et al., 
2000). Guldenmund (2007) argues that the questionnaires measuring safety culture 
 30 
seem to measure only the attitudes that are shared within the organization (for 
example, the management’s concern for safety or safety as a value). In this way, 
safety culture and safety climate are different approaches to the goal of measuring 
safety within an organization (Guldenmund, 2007).  
In this thesis, the safety climate concept is chosen because it is seen as a more 
specific and measurable aspect of safety culture (Cox & Flin, 1998; Zohar, 2008). 
Clarke (2006, p. 315) describes how some researchers view safety climate as a 
“current-state reflection of the underlying safety culture”. Hetherington, Flin, and 
Mearns (2006, p. 408) define safety climate this way: “Organization safety climate is 
like a snapshot of selected aspects of organization safety culture at that particular 
point in time”. Mearns and Flin (1999, p. 5) offer further explanation of the content of 
the safety climate concept: “The term ‘safety climate’ best describes employees' 
perceptions, attitudes, and beliefs about risk and safety, typically measured by 
questionnaire surveys and providing a ‘snapshot’ of the current state of safety”.  
Zohar (2010) makes a distinction between the organizational level and the group level 
of safety climate, in which the organizational level is policies and procedures, and the 
group level is the implementation and prioritizations of these procedures 
(Hetherington et al., 2006). A common definition of safety climate is “procedures as 
patterns”, where consistent procedures make patterns, reflecting the  prioritization of 
safety over competing goals (Zohar, 2000). Christian and colleagues (2009) 
differentiate between psychological safety climate and group safety climate. They 
define psychological safety climate as “individual perceptions of safety-related 
policies, practices, and procedures pertaining to safety matters that affect personal 
well-being at work” (Christian et al., 2009, p. 1106). When these perceptions are 
shared among individuals in a particular work environment, a group-level climate 
emerges, and, in accordance with Zohar (2010), this is conceptualized as shared 
perceptions of work environment characteristics as they pertain to safety matters that 
affect a group of individuals. In line with this, I will use the expression perceived 
safety climate in this thesis to emphasize that it is the workers’ individual perceptions 
of the safety climate that we are measuring. The purpose of measuring safety climate 
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is to provide an opportunity for developing the organization’s safety performance 
(Cooper & Phillips, 2004). A measure of the safety climate can be used as a safety 
performance indicator and predictor (Hetherington et al., 2006).  
Perceived safety climate is found to be the best predictor of unsafe behavior, and 
many studies link perceived safety climate to performance and safety outcomes 
(Mearns, Whitaker, & Flin, 2003). If the safety climate is perceived as bad, it can lead 
to worry and increased risk perception among the employees (Rundmo, 1996). 
However, Sjöberg (1998) argues that worry and perceived risk are not the same thing, 
and therefore these two factors are not necessarily strongly correlated. While 
perceived risk is an intellectual judgment of the risk, worry is a more emotional 
condition, “to be in an unpleasant state of mind” (Sjöberg, 1998, p. 85).  
Research has shown that, when it comes to occupational health and safety issues, 
poor attitudes cause many safety problems (Håvold, 2005). Where the safety climate 
is positive, workers are less likely to engage in unsafe acts (Hofmann & Stetzer, 
1996). Positive safety climate perceptions are related to lower risk for accidents, 
fewer workplace injuries and rule violations, and improved safety performance 
(Clarke, 2006; Mearns et al., 2003). Safety climate can differ between organizational 
units. Even if the organization has one set of rules and procedures, the practice can 
vary greatly between different units, for example between different vessels in the 
same shipping company. Zohar (2010) concludes that the relationship between safety 
climate and safety outcomes is well established in the literature, but our 
understanding of the antecedents, mediators and moderators of these safety factors is 
limited. There is, therefore, a need for further research that can add to the knowledge 
about workplace safety. In the following, I will discuss how human factors influence 
organizational safety and thereafter elucidate on how PsyCap as a personality 
disposition may play an especially important role with regard to this context.   
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1.7 The human factor in workplace safety 
As mentioned previously, human factors consistently seem to play an important part 
in  accidents and near misses that happen at work (Guldenmund, 2000; Zohar, 2010). 
In line with this understanding, there has been a shift of focus from technical failures 
causing accidents to the inclusion of human factors as well (Weick, Sutcliffe, & 
Obstfeld, 1999). Perrow (1984) argues that human errors are inevitable because of the 
increased complexity of systems in organizations. Individual or collective judgment 
and decisions may cause human errors, and these are often the root causes or 
significant contributing causes of system failure (French, Bedford, Pollard, & Soane, 
2011). For instance, according to the review by French and colleagues (2011), more 
than 70% of aviation accidents and 75% of marine casualties are caused by human 
error. Rothblum (2013) writes that a U.S. Coast Guard report states that 75-96% of 
marine accidents are caused at least in part by some kind of human error. In general, 
accidents are caused by more than one human error. This is in line with “The Swiss 
cheese analogy” (Reason, 1990), in which latent failures, psychological precursors 
and unsafe acts make “holes” in the layers of the defense against accidents. Trigger 
events, defects and atypical external conditions may provide the opportunity for 
loopholes in all of the defense layers at the same time, and an accident can happen 








Figure 1. The Swiss cheese model (Reason, 1990) 4 
The significant impact of human error has led to the development of human 
reliability analysis, methods to account for human errors in risk analysis. It may be 
too narrow to just study human errors; perhaps the focus should be on human 
behavior in general (French et al., 2011). Human behavior, like the decision-making 
process, is not always rational and analytical. Automatic and quick thinking without 
much effort or sense of voluntary control is referred to by psychologists as System 1 
thinking. System 2 thinking, on the other hand, is effortful thinking, associated with 
concentration and choice. While System 1 thinking is more of a “gut feeling” or 
intuition, System 2 involves detailed evaluation of information to find the correct 
answer. Our thinking can be biased, and we often use the “wrong system” when we 
                                              
4 Reason’s model, found at  https://goo.gl/images/eogSRq 
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make decisions (Chaiken, Liberman, & Eagly, 1989; French et al., 2011; Kahneman, 
2011; Stanovich & West, 2000). According to the new view of human error, it is 
insufficient to reveal which bad judgments and wrong decisions that were made. We 
should investigate how those judgments and decisions made sense at the time, given 
the circumstances (Dekker, 2006). Our information-processing capacity is limited, 
and when the amount of information is more than we can process, we get what Gross 
(1964) calls “information overload”. When this happens, we delay making decisions 
or make the wrong ones. Individual differences influence the decisions we make, and 
our personality characteristics could be one element that influences the judgments we 
make.  
Knowing that workplace safety is highly dependent upon the humans involved, a 
penetrating question is whether there are specific individual characteristics that may 
be especially important with regard to handling risks and hazards. Following from 
theories such as the Transactional theory on stress and coping (Lazarus & Folkman, 
1984) and the Conservation of Resources theory (Hobfoll, 1989), it is important to 
have the right resources available in order to cope with external demands. PsyCap is 
one form of personal resources that could help cope with work stressors. F. Luthans 
and colleagues (2010) state that:  
… human resource development may be able to facilitate organizational 
leaders and their associates to become more resilient to increasing adversity, 
more efficacious in getting the job done, more optimistic about the future, and 
more hopeful in determining plans and alternative pathways to accomplish 
goals (p. 61). 
Building on the principles of both the Transactional model of stress and coping and 
the Conservation of Resources theory, the well-established JD-R model may serve as 
a theoretical framework for understanding how PsyCap can influence risk perception 
and safety-relevant behavioral outcomes such as sleep and recuperation. Safety can 
be seen as a demand and PsyCap as a resource, which may influence the well-being 
of the employees. In the following this will be elaborated in more detail. 
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1.8 The Job Demands-Resources model  
The JD-R model emerged as an extension of Karasek’s (1979) Job Demand-Control 
model. As described by Brauchli, Schaufeli, Jenny, Füllemann, and Bauer (2013), it 
was initially applied to burnout (Demerouti et al., 2001) but the extended version also 
included work engagement (Schaufeli & Bakker, 2004). In recent years, the model 
has also been applied in research on workplace safety (M. B. Nielsen et al., 2011). 
The JD-R model rests on two main assumptions. The first includes the main 
assumption that in any job there are two characteristics which (both directly and 
interacting) relate to employee health and work engagement: job demands and job 
resources (Brauchli et al., 2013; Brough et al., 2013). Job demands are physical, 
psychological, social, and organizational job aspects that require prolonged physical 
and psychological effort and costs (Van Doorn & Hülsheger, 2015). Examples of job 
demands are emotional demands, workload, and work-home conflict (Bakker, 
Demerouti, & Verbeke, 2004; Bakker, van Veldhoven, & Xanthopoulou, 2010; 
Demerouti, Geurts, Bakker, & Euwema, 2004). Following from the introduction, the 
job demands in HROs may also include additional and unique aspects such as danger, 
threats, uncertainty, and fatigue. Job resources are physical, psychological, social, and 
organizational job aspects that may help meet job requirements and could therefore 
reduce physiological and psychological costs and stimulate personal growth and 
development. Resources can be grouped at different levels: the individual, the group, 
leadership, and organization (K. Nielsen et al., 2017). Examples of job resources are 
coping strategies, supervisor support, role clarity, job security, skill variety, and 
autonomy (Brauchli et al., 2013). Following from the previous discussion, one could 
see PsyCap as an index of personal resources that may augment or sustain job 
resources that are highly valued and needed when faced with the special job demands 
of HROs. The other main assumption of the JD-R model is that the well-being of 
employees is the result of two relatively independent processes (Xanthopoulou et al., 
2007): 1. The health impairment process; and 2. The motivational process. While job 
resources are related to both burnout and work engagement, job demands are strongly 
related to burnout but only weakly or not at all related to work engagement (Hu, 
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Schaufeli, & Taris, 2011). It has been suggested that there is a buffer effect where job 
resources moderate the effect of job demands on health and well-being 
(Xanthopoulou et al., 2007), but in most cases the moderating effect received only 
partial support (Bakker et al., 2005). Xanthopoulou and colleagues (2007) also claim 
that there is an interacting effect where a high level of job demands, in combination 
with a high level of resources, results in higher levels of work engagement, but the 
interaction effect is typically weak (Hu et al., 2011). High demands and low resources 
produce the highest levels of burnout and strain (Bakker et al., 2010).  
In the context of workplace safety, occupation-specific working conditions can also 
be categorized as job demands and resources (Nahrgang et al., 2011). Working 
conditions categorized as job demands in the context of safety include risks and 
hazards present in the workplace, physical demands associated with the work, as well 
as the complexity of the work. Risks and hazards constitute the environmental and 
workplace conditions or exposures, which include possible loss of life, injury, or 
chance of danger. Examples include noise, heat, dust, chemicals, and hazardous tools 
and equipment (Nahrgang et al., 2011). Although employees may avoid some risks 
and hazards, the mere presence of risks and hazards is likely to increase their 
perceptions of danger in the workplace and thereby determine how they perceive the 
levels of safety and the management’s commitment to safety (i.e., perceived safety 
climate). Hence, on the one hand, safety climate may be an outcome of how 
employees experience job demands. However, on the other hand, safety climate may 
also be a determinant of other outcomes, including individual health and well-being. 
It has been established that employees who perceive their work environment as 
dangerous, and the safety climate as poor, experience higher levels of psychological 
distress (M. B. Nielsen, Tvedt, & Matthiesen, 2013) and lower levels of job 
satisfaction (M. B. Nielsen et al., 2011). Safety perceptions have also been associated 
with higher absence and turnover (Barlow & Iverson, 2005) and reduced sleep quality 
(Hystad, Nielsen, & Eid, 2017). 
How an employee copes with safety-related demands will depend on the resources   
available. Following the JD-R model, having the right resources to handle the 
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situation will work as a buffer, and the job demands will not lead to strain (Van 
Doorn & Hülsheger, 2015). While there may be many potential resources available, 
PsyCap may be especially beneficial. That is, considering that PsyCap has been 
identified as a positive resource for coping with potentially challenging work-life 
situations, it is plausible that PsyCap can also have a protective effect with regard to 
safety demands. In a review of resource-based theories of organizations, Newman, 
Ucbasaran, Zhu, and Hirst (2014) noted that PsyCap has been linked to desirable 
employee attitudes, workplace behavior and performance indicators at different levels 
of analysis. Following from the resource-based perspective, PsyCap may be 
positively associated with safety motivation and performance in safety critical 
organizations (Eid et al., 2012). This is much in line with the general theory of 
PsyCap as resources that could bring out “your best self” in a challenging situation 
(efficacy - believing in your skills, hope - working your way to the goal even if 
hindrances occur, optimism - a realistic belief in your ability to change things for the 
better, resiliency - bouncing back even after changes and difficult situations). Still, it 
is not clear how PsyCap will be associated with perceived risk and how this will 
influence safety-relevant behavior such as sleep and recovery. The thesis will provide 
an empirical basis to inform this issue.   
1.9 Sleep 
One factor that is relevant for perceived risk and safety is sleep. Lack of sleep could 
lead to sleepiness and fatigue at work, which in turn may cause a lack of the vigilance 
needed to conduct work tasks in a safe manner. Fairclough and Graham (1999) found 
that sleep-deprived drivers experienced subjective discomfort, as well as an 
awareness of reduced performance capability. Sneddon, Mearns, and Flin (2013) 
found a positive correlation between high levels of stress, sleep disruption, and 
fatigue with poor work situation awareness. Those who rated the work situation 
awareness as poorer also reported more safety violations. The workers with lower 
work situation awareness had increased participation in unsafe behavior (Sneddon et 
al., 2013). Because workers with poor work situation awareness take risks, this could 
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lead to increased accident involvement (Hystad et al., 2017). A stressful work 
environment and long work hours can also impair sleep (Parkes, 2017). Hystad and 
colleagues (2017) found that perceived safety climate predicted sleep quality and 
fatigue. They also found that risk perception increased when the seafarers were 
fatigued. In a HRO, where safety is crucial, worrying about safety hazards at work, 
insufficient safety equipment, lack of training and the consequences this may have 
could represent worries that influence quality of sleep and rest, hence decreasing the 
perceived safety climate at work. Hystad and Eid (2016) found PsyCap to be a robust 
predictor of fatigue and sleep quality in two samples of sailors and offshore workers5. 
1.10 Cross-national differences and safety outcomes 
Many, if not most, HROs are assumed to operate in an international context. 
Furthermore, the operational settings of ATC or maritime operations require the 
command of internationally recognized procedures and language, in most cases the 
English language. The maritime industry is well known to employ workers from 
different nationalities, and they often work aboard the same ship. The adequate 
understanding and management of culturally diverse human resources will therefore 
constitute a significant part of the safety climate on a merchant ship (Progoulaki & 
Theotokas, 2016). The present thesis provided an opportunity to follow up on 
potential national differences in the maritime sample. In an earlier study, Johnsen and 
colleagues (2012) investigated cultural differences in emotional intelligence among 
top officers aboard merchant ships. The study provided empirical data, indicating 
notable differences between Asian and European top officers, in that the Asian 
officers scored more highly on emotional intelligence than their European colleagues. 
More so, the Asian officers revealed a stronger preference for sensitivity in handling 
                                              
5 Hystad and Eid (2016) reanalyzed the data in my third manuscript (Valdersnes, Eid, Hystad, & 
Nielsen, 2017) and extended the research on PsyCap and fatigue/sleep quality by comparing the 
offshore sample with a different sample from ro-ro ships. By adding a second sample of maritime 
workers from a different maritime trade, the results clearly indicate that PsyCap turns out to be a 
robust predictor with statistically significant relations to fatigue and sleep quality in both samples. 
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interpersonal relations and self-control (Johnsen et al., 2012). In another study we 
found that “… European and Filipino respondents differ with regard to safety 
perceptions, laissez-faire leadership, authentic leadership, exposure to harassment, 



















2. Aims and theoretical approach of the thesis 
 
The overall aim of this thesis was to examine associations between workplace safety 
and PsyCap in HROs. Building on the above presentation of concepts, theoretical 
models, and empirical evidence, Figure 2 presents an overview of the main variables 
and their proposed associations. The variables and their relationships were explored 
in three separate studies. The direct relationship between PsyCap and safety climate 
was examined across all industries (Studies 1-3). The mediating role of emotions, 
social desirable responding (Study 1) and job satisfaction (Study 2) in the relationship 
between PsyCap and safety climate was investigated in two studies. Furthermore, the 
potentially moderating effect of a managerial work role on PsyCap and safety climate 
was examined in Study 2. Study 2 also allowed for determining cross-national 
differences between European and South-East Asian maritime workers. Finally, 
Study 3 investigated PsyCap as a potentially protective factor in the relationship 
between worries about accidents and sleepiness among seafarers. The hypothesis was 
that PsyCap directly or indirectly might influence perceived work-related risk factors 
and sleepiness to be associated with safety outcomes in HROs. In addition, it was 
expected that PsyCap would moderate the impact of worries about safety, since the 





Figure 2. Graphical presentation of the relationships between psychological capital 
and safety climate as examined in the current thesis 
The direct effect of PsyCap on perceived safety climate, shown in Figure 2, is based 
on Luthans et al.’s (2008) research regarding PsyCap’s influence on organizational 
climate. Their results showed that PsyCap was positively related to performance, 
satisfaction and commitment among the employees, and, following Eid and 
colleagues (2012), these results, as well as research linking PsyCap to positive work 
attitudes and behaviors (Avey et al., 2010), makes it interesting to look into the 
connection between PsyCap and safety climate across different HRO settings. The 
assumption is that the positive coping mechanisms of PsyCap would make the 
employees view the safety climate as more positive and make it more positive through 
their efficacy, hope, optimism, and resiliency. People with a positive view on their 
own psychological resources and what they can do with them, may feel more in 
control over their work situation and therefore perceive the safety climate as better 
than will a person feeling unsure of his capacities and his influence on the work 
situation. 
The effect of work role (leaders vs. non-leaders) on the relationship between PsyCap 
and perceived safety climate is seen as a possible moderating factor in the model 
because it is assumed that leaders have better access to current information and in 
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general have more experience and training. These contextual factors will interact with 
their perceived role and personal motives and ambitions associated with their role as 
a leader.  
When it comes to the potential mediators of the relationship between PsyCap and 
perceived safety climate, emotions were included to check for those employees who 
just look at the world through rose-tinted glasses and are overly positive in general. 
Job satisfaction was added, because it is assumed that job satisfaction could also 
influence the way one perceives the safety climate, and also influences it, or is 
influenced by it. Job satisfaction is the extent to which people like or dislike their jobs 
(Spector, 1997) and has been suggested to be an important outcome of workplace 
safety (M. B. Nielsen et al., 2011). 
Following from what I have previously emphasized, the very explicit focus on safety 
and loss prevention is a core aspect of the aviation, offshore and maritime industries. 
Workers are selected and trained to observe and report abnormalities or deficiencies 
that may pose a threat to security. In the offshore and maritime industry, workers also 
spend their off-duty resting hours at the unit, leaving them exposed to potential 
hazards and danger 24/7 while at work (Hystad & Eid, 2016). In line with the JD-R 
model, the constant awareness of the risk involved in these industries may therefore 
present an example of job demands in the form of emotional demands and worry, 
workload, and work-home conflict due to the nature of shift work. Worry about 
safety issues may lead to sleep disturbances and sleepiness as an outcome. If this is a 
potential mechanism, it could be possible that PsyCap would act as a protective 
resource and represent a positive psychological state of development where the 
individual will be able to mobilize resilience and goal directed behavior in response 
to adverse events and a worrisome work environment. Taken together, the following 




Research aim 1: To examine the relation between PsyCap and individual perceptions 
of safety climate (Papers 1-3). 
Research aim 2: To examine emotions and social desirable responding as mediators 
and work role as a possible moderator in the relationship between PsyCap and 
individual perceptions of safety climate across nationalities (Papers 1 & 2). 
Research aim 3: To examine PsyCap as a possible protective factor in the relationship 



















This inquiry into PsyCap and work-related outcomes is based on multiple survey data 
collections from different sample nationalities and organizations with a strong focus 
on the safety aspects of work (i.e., the ATC, maritime and the offshore industries). 
Table 1 below presents a brief overview of the five data collections that inform the 
three studies in this project. The method section provides a summary of the 
procedures, samples, ethical considerations, instruments, and statistical analyses used 
in the three papers in this thesis. 
 














Study 1       
 Air Traffic Control (I) 119 77 65% 79% 39 
 Air Traffic Control (II) 85 38 45% 97% 38 
Study 2       
 Maritime/Cargo (I) 499 486 97% 100% 41 
 Maritime/Cargo (II) 817 594 73% 99% 40 
Study 3       
 Maritime/Offshore (III) 926 402 43% N/A N/A 
       
45 
3.1 Procedures 
The data in all three studies were collected using paper and pencil questionnaires. 
Study 1 was conducted within the aviation industry, an international industry with a 
long tradition in safety focus (Flin, O'Connor, & Mearns, 2002). In the first part of 
Study 1, questionnaires containing measures of PsyCap and psychological safety 
climate were sent to 119 employees from two Norwegian air traffic control centers. A 
total of 77 valid questionnaires were returned, yielding a response rate of 65%. The 
second part of Study 1 was conducted two years later. New questionnaires were sent 
to 85 air traffic controllers from eight air traffic control centers in Norway, which 
were not included in the first part of the study. This questionnaire included measures 
of PsyCap, psychological safety climate, and positive and negative affect. A total of 
38 valid questionnaires were returned, yielding a response rate of 45%.  
In order to replicate and extend the results from the first study, Study 2 took place in 
the maritime industry. Safety focus is also highly relevant in this industry, but the 
maritime industry is more diverse and less subject to industry standards compared to 
the aviation industry; thus, safety has not been given as much attention in the 
maritime industry. However, during recent decades, there has been an increasing 
focus on loss prevention and improving safety standards in the maritime industry. 
The U.N.-associated International Maritime Organization (IMO: Brayfield & Rothe, 
1951)  is the global standard-setting authority for safety at sea. The IMO codes serve 
as guidelines and benchmarks for safety in the maritime sector, and the survey was 
designed to mirror the importance of human behavior in loss prevention seen in the 
latest version of the IMO codes (Brayfield & Rothe, 1951). The aim of the second 
study was also to advance our understanding of how formal work roles might 
influence the relationship between PsyCap and perceived safety climate, using two 
samples of workers from the maritime industry. In the first part of Study 2, data were 
collected from a Norwegian shipping company. Questionnaires measuring 
demographic data (i.e. gender, nationality, and age), PsyCap, psychological safety 
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climate, and desirable responding were sent to all 499 sailors6 working on the 23 
vessels in the company. A total of 486 valid questionnaires were returned, giving a 
very high response rate of 97%.  
In the second part of Study 2, all sailors employed in two other Norwegian shipping 
companies were invited to participate. Questionnaires measuring demographic data 
(i.e. gender, nationality, age, and formal work role), PsyCap, psychological safety 
climate, and job satisfaction were sent to 817 sailors. Altogether, 594 sailors from 40 
different vessels returned completed questionnaires, giving a response rate of 73%. 
In Study 3, data were collected from a Norwegian company in the offshore oil and 
gas industry. Questionnaires measuring PsyCap, psychological safety climate7, 
sleepiness, and risk perception were sent to 926 sailors working on 22 different 
vessels in the North Sea and Southeastern Asia. Altogether, 402 sailors replied, 
giving a response rate of 43%. In both Studies 2 and 3, the crew members were asked 
to wait until they had been aboard for at least 30 days before answering the 
questionnaire. This was to ensure they had spent enough time at work to be able to 
experience the psychological safety climate aboard before they responded. 
3.2 Samples 
Study 1. The first sample of Study 1 consisted of 77 respondents working in two 
Norwegian air traffic control centers. The average age in this sample was 39 years 
(range 27-65 years). Men (79%) were overrepresented in the sample.   
The second sample of Study 1 consisted of 38 respondents from eight Norwegian air 
traffic control centers. The average age of the respondents was 38 years (range: 24-56 
years). As in the first sample, participants were predominantly male (97%). Together, 
                                              
6 ‘Sailor’ and ‘seafarer’ are used interchangeably 
7 ‘Psychological safety climate’ and ‘perceived safety climate’ are used interchangeably to better 
explain what is often referred to as just “safety climate” in the literature 
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the samples from the two parts of Study 1 include about 25% of all the air traffic 
controllers in Norway. 
Study 2. The first sample of Study 2 consisted of 486 Filipino workers on 23 ships 
from a Norwegian shipping company. The average age was approximately 41 years 
(range 18-62 years). All the participants in this study were male. About 38% were 
officers. The mean time they had been working for the company was 7.4 years (range 
0-26 years). Only 7.6% had less than three years’ experience in the company. 
The second sample of Study 2 consisted of 594 workers on 40 ships from two 
Norwegian shipping companies, of whom 55% were Filipino, 26% Norwegian, and 
19% of other European origin. The average age was 40 years (range 18-63 years). 
The sample was predominately male (99%). About 8% of the sample were captains. 
About 24% had less than one year of service in the company, 32% had between one 
and three years, and 41% had three years or more seniority.  
Study 3. The sample in Study 3 consisted of 402 sailors on 22 vessels in the North 
Sea and Southeastern Asia. The age distribution of the seafarers was: Under 25 years: 
12%, 25-29 years: 17%, 30-39 years: 33%, 40-54 years: 28%, over 54 years: 10%. 
Because there were very few women working aboard the vessels, gender was not 
recorded, in order to protect the anonymity of these women. The nationalities of the 
participants were Norwegian (ca. 34%), other European countries (ca. 24%), Filipino 
(ca. 36%), and other Asian and Australasian countries (ca. 4%). In this sample, about 
11% were captains. The mean time working for the company was 3.7 years (range 0-
29 years). The average experience as a sailor was 14.8 years (range 0-55 years).  
3.3 Ethical considerations 
The surveys were approved by The Norwegian Social Science Data Service. Since 
the studies did not include data on health or identifiable personal information, 
approval from The Ethics Committee were not required. Participation was voluntary, 
and the responses were returned anonymously to the researchers in sealed envelopes 
to ensure the privacy of the respondents. In one of the maritime samples, however, 
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the captains wanted to receive aggregated data on safety indicators on their own ship, 
in order to learn from the report and to improve safety. Therefore, these captains 
could not be anonymous to the researchers, but their names were recoded and later 
deleted. 
3.4 Instruments 
Table 2 presents an overview of the survey instruments included in the five data 
collections. The questionnaires for the air traffic controllers were administered in 
Norwegian, and the maritime questionnaires in English and Norwegian. For 
questionnaire modules that were translated from English to Norwegian, a back-
translation method was used to ensure that the concept was understood and translated 
correctly. The Psychological Capital Questionnaire (PCQ) was used with the 
permission of www.mindgarden.com (F. Luthans, Avolio, & Avey, 2007). 
Demographical variables. The demographical variable included in all the studies was 
age. Gender was included in all studies except the third one. In the second and third 
studies, rank/department and work experience were also included, and the third study 
contained questions about nationality, education, task, type of employment, and 
leadership. 
 
Psychological Capital. In Studies 1 and 2, PsyCap was assessed with the 
Psychological Capital Questionnaire (F. Luthans, Avolio, & Avey, 2007). This 24-
item instrument measures efficacy, hope, optimism, and resiliency. Examples of 
items are: “I feel confident presenting information to a group of colleagues” 
(efficacy), “At the present time, I am energetically pursuing my work goals” (hope), 
“When things are uncertain for me at work, I usually expect the best” (optimism), and 
“I can get through difficult times at work because I've experienced difficulty before” 
(resiliency), (See F. Luthans, Avolio, Avey, et al., 2007 for validation of this scale). 
Cronbach’s alpha for the PsyCap scale was .86 and .87 in Study 1 and .78 and .83 in 
Study 2.  
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In Study 3, PsyCap was measured with the short version of the PCQ instrument – The 
12-item psychological capital questionnaire (PCQ-12; see Avey, Avolio, & Luthans, 
2011 for validation of this short version of the instrument). This instrument consists 
of 12 statements concerning how the respondent is feeling right now about his job 
situation. Examples of items are: “I feel confident presenting information to a group 
of colleagues” (efficacy), “I can think of many ways to reach my current work goals” 
(hope), I always look on the bright side of things regarding my job” (optimism), and 
“I usually take stressful things at work in stride” (resiliency). Cronbach’s alpha for 
this scale was .90. 
 
Psychological safety climate. In Study 1, a Nordic questionnaire on work-related 
safety in the building and construction business was used as a point of reference 
(Holte, 2007). From this instrument, 14 items were extracted. General aspects of 
psychological safety climate were preferred over domain-specific items, in order to 
avoid potential measurement errors due to cultural misconceptions (Reis, 2009). Both 
group level and management level commitment to safety were measured. Examples 
of statements are: “We who work here have confidence in the management’s ability 
to handle safety”, and “We who work here help each other to work safely”. A total 
psychological safety climate index was used in the subsequent analyses. Cronbach’s 
alpha for the psychological safety climate scale was .92. 
In Study 2, psychological safety climate was measured with The Norwegian offshore 
risk and safety climate inventory (NORSCI; Hope, Øverland, Brun, & Matthiesen, 
2010; Høivik, 2009; Tharaldsen, Olsen, & Rundmo, 2008). The instrument includes 
35 statements concerning individual conditions, behavior characteristics, and 
situational aspects that influence safety. Examples of statements are: “I have the 
necessary competence to perform my job in a safe manner”, “Risk-filled operations 
are always carefully planned before they are begun”, “Deficient maintenance has 
caused poorer safety”, and “I feel uncomfortable pointing out breaches of safety rules 
and procedures”. Cronbach’s alpha for the NORSCI scale was .88.  
In Study 3, psychological safety climate was measured with 16 items from the 
Psychological Safety Climate Questionnaire (Zohar & Luria, 2005). The items cover 
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different interaction modes between supervisors and group members, by which 
supervisors can indicate the priority of safety versus competing goals such as 
production speed or schedules (Zohar & Luria, 2005). Examples of statements are: 
“My direct supervisor discusses how to improve safety with us”, and “My direct 
supervisor is strict about working safely when we are tired or stressed”. Cronbach’s 
alpha for the scale was .96. 
 
Positive and negative affect. In the second part of Study 1, a Norwegian translation of 
the 10-item International Positive and Negative Affect Schedule Short Form (I-
PANAS-SF; Thompson, 2007) was used to assess affectivity among the respondents. 
The respondents were asked to rate the extent to which they experience different 
emotions. The questionnaire includes five negative emotions (nervous, afraid, upset, 
hostile, and ashamed) and five positive emotions (alert, active, determined, attentive, 
and inspired). Cronbach’s alpha was .60 for Negative Affectivity and .79 for Positive 
Affectivity.  
 
Desirable responding. In the first part of Study 2, The Balanced Inventory of 
Desirable Responding (BIDR; Paulhus, 1984, 1991) was used to control for self-
deceptive positivity and impression management. Examples of statements are: “I am 
very confident of my own judgments” (self-deceptive positivity), and “I never cover 
up my mistakes” (impression management). The instrument consists of 40 questions. 
The dimensions were used as a combined measure in the analysis. Cronbach’s alpha 
for the BIDR scale was .81.  
In the second part of Study 2, three items from The Job Satisfaction Scale – short 
version (JSS; Brayfield & Rothe, 1951) were included to measure job satisfaction 
among the respondents. Examples of statements included are: “I feel fairly satisfied 
with my present job”, “Most days I am enthusiastic about my work,” and “I find real 
enjoyment in my work”. Cronbach’s alpha for this scale was .70. 
Risk perception. In Study 3, a Risk Perception Questionnaire (RPQ) was included. 
This instrument is based on the categories used in official reports from the Norwegian 
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Maritime Directorate (2012). The participants were asked to assess the probability of 
experiencing injuries themselves in the next year. The questions included seven 
different injuries, for example "Physical trauma/crush injury" and "Fall injury". 
Cronbach’s alpha for the scale was .90. 
Sleepiness. In Study 3, sleepiness was measured with one of the subscales of the 
Swedish Occupational Fatigue Inventory (SOFI; Åhsberg, 2000), which includes 
feelings of sleepiness: falling asleep, drowsy, yawning, and sleepy. The workers were 
asked how tired they usually feel at the end of their work shift. Cronbach’s alpha for 

















Table 2. Instruments used in the three studies 
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3.5 Statistics and analyses   
In all studies, statistical analyses were conducted with IBM Statistical Package for the 
Social Sciences (SPSS) versions 20.0 through 22.0. Descriptive statistics were 
determined by means frequency and descriptive analyses. Associations between 
variables were examined with correlation and linear regression analyses, after testing 
assumptions for normality (skewness and kurtosis), linearity, homogeneity, and 
multicollinearity.  
In Studies 1 and 2, a multiple mediation analysis was conducted. The guidelines 
described by Preacher and Hayes (2008) to analyze direct and indirect paths were 
followed. This is an approach that can be used on small samples (N >25) and one that 
is more rigorous than the typical stepwise regression techniques, as all paths are 
measured simultaneously rather than step by step. The approach allows for multiple 
mediators, statistical control of covariates, pairwise comparisons between indirect 
effects, as well as bias-corrected and accelerated bootstrap confidence intervals 
(Preacher & Hayes, 2008).  
For the test of two-way interaction effects in Studies 2 and 3, we followed the 
recommendations provided by Baron and Kenny (1986). In accordance with Aiken 
and West (1991), the predictor variables were centered prior to analysis. The SPSS 
macro “Interaction and simple slopes test with one continuous and one dichotomous 
variable” (Aiken & West, 1991; Newsom, 2015)  was used to generate the regression 










The overall aim of the present project was to examine data on PsyCap, safety and 
work-related outcomes from workers in different safety critical industries. In the 
following, a general overview and summary of the results from the three studies will 
be presented, to inform the research questions. For a more detailed presentation of the 
results, see the three papers in Appendixes 1-3. 
Extending previous research indicating that PsyCap is associated with desired 
employee behavioral and performance outcomes, the aim of Study 1 was to examine 
whether PsyCap could represent a factor to assess in HROs to improve the safety 
climate. In the first part of Study 1, the relationship between PsyCap and 
psychological safety climate among air traffic controllers was investigated. The 
hypothesis was that air traffic controllers’ levels of PsyCap would be positively 
related to individual perceptions of group and management safety climate. In general, 
the air traffic controllers rated their PsyCap as very good, and PsyCap was 
significantly related to psychological safety climate. The first part of Study 1 
confirmed that air traffic controllers in general are highly focused on safety issues. 
With the exception of efficacy, all the components of PsyCap were significantly 
correlated with psychological safety climate. The final model showed significant 
relationships between gender and psychological safety climate (the female air traffic 
controllers rated the psychological safety climate significantly higher than the male 
participants did), as well as between PsyCap and psychological safety climate, 
whereas no relationship was established between age and psychological safety 
climate. 
The second part of Study 1 examined whether response outcome expectancies or 
favorable self-ratings could explain the results in the first part of the study. I tested 
whether the relation between PsyCap and safety climate was mediated through 
positive and negative affectivity among the air traffic controllers. PsyCap was also 
positively related to psychological safety climate in this second part of the study. In 
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addition, a significant positive correlation was established between PsyCap and 
positive affectivity, whereas a significant negative correlation was found between 
PsyCap and negative affectivity. A multiple mediation analysis, with negative and 
positive affectivity as the mediators, was performed to investigate the indirect effect 
of PsyCap on psychological safety climate. Neither positive nor negative affectivity 
mediated the relationship between PsyCap and psychological safety climate. 
Altogether, PsyCap, positive and negative affectivity and control variables (age and 
gender) explained 15.5% of the variance in psychological safety climate.  
Following from Study 1, the objective in Study 2 was to replicate and extend the 
findings from the ATC samples to another safety critical industry: the maritime 
industry. In the first part of Study 2, one aim was to find out whether PsyCap was 
positively related to perceptions of safety climate in the maritime industry. A positive 
correlation was also found in this sample. Since the maritime samples were 
predominantly male, possible gender differences were not looked into. However, the 
maritime industry is a quite standardized and well-structured organization and 
therefore presents an opportunity to examine PsyCap across work roles, in particular 
the work roles of officers and subordinates. The main and moderating effects of work 
role and PsyCap on psychological safety climate were therefore also explored in the 
sample of maritime workers. Work role moderated the relationship between PsyCap 
and perceptions of safety climate, in that officers with a high PsyCap score rated the 
psychological safety climate higher than the non-officers with high PsyCap scores 
did. After controlling for impression management and self-deception, PsyCap was 
still positively related to self-reported perceptions of safety climate in maritime 
workers and thus replicated the findings from the ATC study. 
Data analysis in the second part of Study 2, performed on a new independent 
maritime sample, confirmed that PsyCap was positively correlated with both 
psychological safety climate perceptions and job satisfaction. Furthermore, a positive 
association was also established between safety climate perceptions and job 
satisfaction, and a weak, but significantly positive, association was found between 
age and PsyCap with older workers. This is in line with previous research, in which 
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older people score higher on PsyCap than younger people (Nolzen, 2018). Finally, 
when cross-national differences were observed, the findings indicated that European 
respondents reported significantly higher scores on PsyCap and psychological safety 
climate than the Filipino respondents did, whereas no difference was found for job 
satisfaction. Earlier studies have also found significant cross-national differences in 
PsyCap levels (Nolzen, 2018).  
An analysis of indirect effects, with job satisfaction as the mediator, was performed 
to investigate whether PsyCap has an indirect relationship with psychological safety 
climate perceptions through job satisfaction. In line with the findings from the 
correlation analyses, a significant association between PsyCap and psychological 
safety climate emerged, indicating that PsyCap has a direct relationship with 
psychological safety climate. PsyCap alone explained 12% of the variance in 
psychological safety climate. Because the direct relationship between PsyCap and 
psychological safety climate attenuated when including job satisfaction in the 
equation, the findings support the hypothesis that the effect of PsyCap on 
psychological safety climate is mediated by job satisfaction. 
The aim of Study 3 was to examine how PsyCap could represent a potentially 
beneficial or protective factor in HROs such as the maritime industry. Following 
from our third sample of maritime workers (see Table 1); Study 3 examined the 
relationship between PsyCap and sleepiness, while adjusting for psychological safety 
climate. Worries about risk, psychological safety climate, but not PsyCap, had direct 
relationships with sleepiness. The predictor variables explained 17.3% of the variance 
in the dependent variable. Worries about risk and PsyCap explained a variance in 
sleepiness over and above the impact of psychological safety climate in normal 
working conditions. PsyCap moderated the relationship between worries about risk 
and sleepiness, in that high levels of PsyCap had a reverse buffering effect on the 
association between worries about risk and sleepiness. That is, PsyCap was found to 
be proactive against sleepiness only in cases of low degree of worry about risk. When 
worry about risk was high, respondents with high and low PsyCap reported equally 




The first and overarching aim of this thesis was to examine the relationship between 
PsyCap and individual perceptions of safety climate. Taken together, the findings 
from all three studies suggest that PsyCap is consistently and positively related to 
psychological safety climate in HROs such as air traffic control, the maritime 
industry, and the offshore oil and gas industry. The findings of this direct association 
remained consistent after controlling for impression management and self-deception. 
Hence, this thesis provides evidence for an association between PsyCap and 
perceived safety climate.  
The second aim of the thesis was to examine some possible moderators and mediators 
of the relationship between PsyCap and individual perceptions of safety climate. With 
regard to moderators, the conditional effect of work role on the relationship between 
PsyCap and psychological safety climate was explored in the sample of maritime 
workers. It was found that officers and non-officers with low PsyCap perceived the 
safety climate as similar, but that officers with high levels of PsyCap had a more 
positive perception of the safety climate than non-officers with high levels of PsyCap. 
Furthermore, the results from the studies showed that the effect of PsyCap on 
psychological safety climate is mediated by job satisfaction. 
The third aim of the thesis was to elucidate the impact of PsyCap as a moderator of 
the relationship between worries about workplace risks and sleepiness among 
seafarers. In line with expectations, worries about workplace risks were positively 
related to sleepiness. Although PsyCap served as a moderator of this relationship, 
PsyCap only moderated the association between worries about accidents and 
sleepiness when levels of worries were low. In cases of high levels of worries, 
respondents reported high levels of sleepiness, irrespective of their PsyCap. Hence, 
the findings suggest a reverse buffering effect of PsyCap in the relation between 
worries and sleepiness.  
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5.1 The results seen in light of previous research 
The present thesis provides new empirical findings that replicate and extend previous 
research, which has shown that PsyCap is related to desirable organizational 
outcomes (F. Luthans et al., 2015). Specifically, the findings show that PsyCap also 
represents an important factor to be considered in the search for improved safety in 
HROs. It is notable that PsyCap is consistently and positively related to different 
measures of psychological safety climate in multiple HROs. These findings are 
evident in independent samples from different industries and (with workers from 
different) nationalities.  
It has been suggested that PsyCap, along with other constructs from positive 
organizational behavior, may be subject to self-presentation bias and positive 
affectivity (Podsakoff, MacKenzie, & Podsakoff, 2012). Nevertheless, after 
controlling for positive and negative affectivity, the results indicate that PsyCap 
explains about 16% of the subjective perception of safety climate and about 10% 
after controlling for age, work role and desirable responding. This is a significant 
finding, indicating that it is valuable to understand how PsyCap could be bolstered or 
sustained to reduce risk of loss and accidents in HROs.   
The finding that job satisfaction mediates the effect of PsyCap on psychological 
safety climate indicates that workers with high scores on the PsyCap factors, efficacy, 
hope, optimism, and resiliency, have a higher degree of job satisfaction and a more 
positive cognitive appraisal of safety issues. Job satisfaction serves as a vehicle for 
this association. Because seafarers work and live in the same confined environment 
24/7, maybe the positive aspects of work (e.g. job satisfaction) or negative aspects of 
work (e.g. work stress) exert more influence on work performance in the maritime 
industry (Doyle et al., 2016; Hystad & Eid, 2016). Comparative studies from other 
HROs are needed to examine this issue further.  
The finding that PsyCap moderated the association between worries and sleepiness, 
even after controlling for safety climate, could be interpreted to adhere with the JD-R 
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model, in that PsyCap serves a positive role as a job resource and moderates the 
impact of worry on sleepiness across low or no worry situations. If worries about 
safety are high, PsyCap seemingly has little or no effect as moderator. These findings 
extend previous research by  Hystad and Eid (2016), who found PsyCap to be a 
robust predictor of fatigue and sleep quality in two maritime samples, suggesting that 
PsyCap has a reversed buffer effect on the relationship between fatigue and poor 
sleep quality. Seafarers with high levels of PsyCap will be attentive when the threat 
level is serious but will not be bothered when exposed to everyday strain and hassles 
associated with their work situation. This is in line with the understanding that 
scoring high on PsyCap does not mean wearing “rose tinted glasses”, it means being 
realistic and considering the situation you are in when planning ahead. Nevertheless, 
this finding needs to be replicated in separate studies, and it will be valuable to 
determine the boundaries and thresholds associated with this moderating effect of 
PsyCap on the job demand–resource relationship. 
5.2 Methodological considerations 
5.2.1 Strengths 
This thesis contributes to the expanding research field of POB by assessing empirical 
data on PsyCap as a correlate of psychological safety climate in HROs. To my 
knowledge, these studies are among the first scientific inquiries to address this issue. 
What also could be considered a strength of the thesis is that the number of 
respondents, as well as the response rates, in the different studies are quite high 
(compared to the overall populations). The external validity should therefore be high, 
and it could be possible to generalize the findings to the larger populations of the 
specific HROs. The combination of different HROs could also be seen as an 
advantage, as it provides insight into different realities of HROs. Furthermore, the 
variables were assessed with well-established and psychometrically sound 
measurement instruments: something, which should strengthen the reliability and 
validity of the data.  
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5.2.2 Limitations 
Despite several strengths, there are also some methodological challenges concerning 
this project that need to be addressed. As the data is cross-sectional, the studies do not 
account for the causal relationships between the study variables. Although I have 
investigated the theoretical assumption that PsyCap is an antecedent to safety climate, 
and that this association is influenced by mediating and moderating variables, other 
kinds of relationships are also likely. The cross-sectional design has limitations as it 
does not show causality. Poor safety climate may lead to less optimism and hope, 
which again could reduce job satisfaction. On the other hand, low job satisfaction 
could lead to poor safety climate, which could decrease PsyCap levels. To provide 
indications of causality, a study with time-lagged data should be performed, in order 
to measure the development within individuals and not just compare results between 
them. The level of analysis was individual and not organizational. It should therefore 
be noted that the findings only reflect the participants’ perceptions of risks and safety. 
Since the employees included in the samples are organized in workgroups, data are 
likely to be nested, and a group-level analysis would be appropriate. In order to add 
to the understanding of how group dynamics influence safety perceptions, future 
studies should therefore also assess the variables at a group level. As for the current 
thesis, the lack of group-level data suggests that the findings should be interpreted 
with caution. Still, as this is one of the first studies to investigate associations 
between PsyCap and safety, as well as moderating and mediating variables, the study 
provides a novel and important contribution to our understanding of the relationships 
between the variables.   
 
5.2.3 Bias 
Selection bias: The fact that participation was voluntary increases the risk of some 
people not participating in the studies. These people might differ from the 
participants; one possibility is that the most negative workers would not participate. 
The lowest response rates were in Study 1 b (45%), and Study 3 (43%), and one 
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could speculate as to whether those people not responding differ from those 
responding. Even though the response rate is much lower than in  Study 2 a (97%) 
and 2 b (73%), it is still higher than the average response rate in organizational 
studies, which is 35.7% (Baruch & Holtom, 2008) 
 
Information bias: The information is based on self-reported data from questionnaires, 
and, even though self-presentation bias is controlled for in Study 2, this was not 
controlled for in the other studies.  
In one of the maritime studies, we offered survey feedback, in which the participating 
captains had the opportunity to receive reports, with their individual results compared 
to the mean for the other captains and ships in the company. This might have been of 
importance for the results, as the participants could have “sugar coated” their 
answers. However, we found that the captains’ ratings of themselves were mostly in 
line with how their crews rated them. All the captains used the opportunity to obtain 
their individual report, and they got to discuss their interpretations of the results with 
a researcher from the psychology department at the university. They had the 




The internal reliability or internal consistency of the scores is measured using 
Cronbach’s alpha, which, for most of the scales, was acceptable (between .70 and .95, 
see Tavakol & Dennick, 2011). The negative affectivity part of the instrument I-
PANAS-SF used in the second part of Study 1 was the only one with lower 
Cronbach’s alpha (.60). This could be due to a low number of questions (only five for 
the scale), but it may also indicate poor inter-relatedness between the items or that the 
constructs are too similar (Tavakol & Dennick, 2011). The only scale with a slightly 
higher Cronbach’s alpha (.96) was the PSCQ-16 used in Study 3. According to 
Tavakol and Dennick (2011), a Cronbach’s alpha that is too high could indicate that 
some items are redundant (i.e. measuring the same thing). Hence, the high 
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Cronbach’s alpha indicates that this Psychological Safety Climate scale could be the 
subject of further investigation and validation.  
 
5.2.5 Generalization 
Because these participating organizations mainly comprised male workers, the 
individual participants were predominantly men from quite specialized occupational 
settings. With regard to external validity, this means that the generalization to the 
overall working population is limited, and a more gender-balanced study from other 
occupational groups should be conducted in order to draw conclusions about workers 
in general. However, as the response rates from the individual studies were relatively 
high, the results from this thesis should be generalizable to the occupation-specific 
populations from which they are drawn.  
 
5.2.6 Validity 
The question regarding internal validity is whether the instrument measures what it is 
supposed to measure; hence, the validity is dependent on the language in the 
questionnaires and the respondents’ understanding of the questions in the instrument. 
 
The aviation and the maritime industries are very different when it comes to 
hierarchy, organizational culture and safety tradition, and there are also differences in 
language and culture within the samples. The air traffic control centers differ greatly 
in size, from the smallest to the largest, and the ships have different combinations of 
nationalities and languages – from all Filipinos in one study to a mixture of European 
and Asian nationals in another. Their understanding of the language in the 
questionnaires could also differ considerably, and some of the psychological concepts 
might be understood differently – for example in Europe and Asia. Which qualities 
(and hence answers) that are considered desirable could also differ between different 
national cultures (for example, hierarchy in Asia, equality in Europe).  
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Even though the samples differ and are difficult to compare, the results still indicate 
that PsyCap could be important for perceived safety climate across HROs.  
 
5.2.7 Voluntary participation 
The questionnaires were answered by people working in hierarchical organizations, 
and this might have affected how they answered questions concerning their leader’s 
handling of safety-related issues. In the first maritime sample in Study 2, the response 
rate was very high (97%), and this may reflect the hierarchical system. The 
participation was voluntary, but the degree to which participation is voluntary might 
be questioned when it is your leader who asks you to participate. On the other hand, 
workers in the maritime industry are quite used to filling out forms, reporting on 
work duties or documenting their work performance. Based on feedback from the 
company and the captains, the survey seemed to be considered important and relevant 
and welcomed as an opportunity to express personal opinions about the work 
situation.  
The fact that the surveys were sent from a university presented the respondents with a 
neutral and external third party. On the other hand, this might also imply that the 
researchers were given the role of “experts”, whom the participants might have seen 
as authorities, which could cause a high response rate. The fact that the 
questionnaires were distributed to the workers by the company management may also 
have influenced the participants’ responses in a more favorable direction to questions 
about loyalty to the company or their assessment of their immediate supervisor.  In 
order to ensure confidentiality, all survey forms were accompanied by envelopes, and 
respondents were instructed to hand in their completed forms in sealed envelopes 
marked with the university address and logo.   
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5.2.8 Questionnaire and language 
The PsyCap questionnaire used in the air traffic control studies was translated into 
Norwegian, using a back-translation method. The translators were English scholars. 
However, they did not have much knowledge about psychology and the setting in 
which the research was taking place, which Hofstede argues is of great importance: 
“Translators should be familiar not only with both languages but with the context of 
the material to be translated” (Hofstede, 2001, p. 21). Even though they were not 
familiar with organizational psychology, the translators’ version was edited by 
psychology scholars where it was found necessary. It must be noted that the back-
translation came back a little different from the original, and we cannot rule out that 
there could have been some misunderstandings amongst the participants due to 
language differences and misinterpretations. Although we used a back-translation 
method, words and phrases may be understood differently across cultures (Avey, 
2014). The aviation questionnaire on safety climate was made for another industry 
(building and construction), and this must be taken into consideration. Maybe some 
of the questions were not sufficiently adjusted to the aviation industry. The maritime 
questionnaires, on the other hand, included instruments measuring safety climate that 
have been tested more, also in the maritime sector (offshore). 
The shipping questionnaires were in Norwegian and English, with the non-
Norwegian participants receiving the English version, which is their work language 
but not necessarily their mother tongue. Bennett (1977) conducted research on 
Filipino managers’ work situation and tested both an English and a Tagalog version 
of his questionnaire. He found that for some questions the scores were independent of 
language but for questions on communication and interaction processes, the native 
language answers were more favorable. His conclusion was that the managers 
communicated and interacted more easily with people who speak their native 
language, they evoke a reference group, which leads to them giving more favorable 
responses about these issues (Hofstede, 2001). In light of this, a question about 
English language knowledge was included in the questionnaires to ensure proper 
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language skills. The PsyCap questionnaire has been tested on Asian samples, but the 
original validation was in the United States (Avey, 2014). 
The questionnaires might include concepts that are interpreted differently between 
cultures, and differently than intended. Comparing the results from two different 
questionnaires in two different organizations could lead to errors. The analysis is 
therefore the relation between PsyCap and safety climate within each organization, 
not the comparison of safety climate between the organizations. 
 
5.2.9 Cultural differences 
Cultural differences should be taken into consideration, and these differences can be 
found in everything from our deep values and traditional rituals to our everyday 
practices (Hofstede, 2001). Norms and values are often so internalized that we are not 
fully conscious of them. Kuhn (1962) argued that we all see the world through a 
filter, depending on which paradigm we belong to: 
A paradigm is a filter through which we perceive, interpret and understand our 
reality and our options. For example, if you were born with red sunglasses on, 
everything you see would be tinted red. But suppose you met a man wearing 
green sunglasses. You wouldn’t know that he saw the world differently from 
you. Everything you see is red. Each of you would experience reality in a 
different color and not know it. You’d say the world is red. He’d say the world 
is green (Mapes, 2003, p. 73). 
 
It is common to acknowledge a difference between Eastern and Western cultures in 
the individualist focus versus the collectivist focus. Most Western cultures emphasize 
competition and personal gain, and the individual as most important. In collectivistic 
cultures, cooperation is the focus, and the group is valued above the individual 
(Snyder et al., 2011).  
The hierarchical structure in organizations also differs somewhat between Eastern 
and Western cultures. For example, Scandinavian countries are known for having low 
power distance and a somewhat flat structure in their organizations, while Asian 
organizations are traditionally more hierarchical, with a larger power distance and the 
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leader on top of the pyramid (Hofstede, 2001). In Southeast Asia, the leader is more 
of a head authority figure and father figure than in Scandinavia (Moxnes, 2002). 
Despite the company being Norwegian, the all-Asian sample in Study 2 might bring 
along values, which lead to a more pyramid-like structure. The all-Norwegian air 
traffic sample probably has a flatter power structure.  
The maritime sample presented an opportunity to observe cross-national differences, 
indicating that European respondents reported significantly higher scores on PsyCap 
and psychological safety climate than the Filipino respondents. This may indicate that 
the concept of PsyCap is more likely to be endorsed by workers from a more 
individualistic European or North American culture compared to a more collectivistic 
and long-term orientation embedded in Southeast Asian culture. PCIs have been 
found to be more effective in individualistic rather than collectivistic cultures (Sin & 
Lyubomirsky, 2009). This may indicate that future research needs to take into 
consideration these cultural differences, not only as control variables but also to 
consider cultural dimensions in the training and leverage of PsyCap across cultures 
and organizations  (F. Luthans & Youssef-Morgan, 2017). There are also many other 
social dimensions in which we vary, even though we belong to the same national 
culture (Brewer, 2010). One such dimension is organizational culture.  
 
5.2.10 Organizational culture 
“Organizational cultures are the collective programming of the mind that 
distinguishes the members of one organization from another” (Hofstede, 2001, p. 
391). We assume that the organizations in the study have very different 
organizational cultures. Aviation is an industry that traditionally has a high focus on 
safety. The shipping industry, on the other hand, is far behind but is turning things 
around with an increased focus on safety and the importance of the human factor. Air 
traffic controllers are used to working “on their own”, making decisions alone, with 
their leader not even present in the tower. Sailors are used to the captain being the 
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leader and that they must work their way up the system, all the way from being a 
deck boy. Air traffic controllers have an expert role after just a couple of years’ 
education. They have an important role, crucial to all people travelling by plane. 
Being a sailor gives high status in the Philippines. Being an air traffic controller in 
Norway gives a high salary, but, due to high sick leave numbers and conflicts in the 
organization some years ago, their reputation still suffers.  
As we can see, there are some important organizational differences between the two 
groups as well as cultural differences. In addition, we as researchers have our 
personal and cultural “filters” through which we see the world. Scientific facts and 
theories are produced by human beings, whose minds cannot be completely cleansed 
of biases and individual interests (Ziman, 2000). “Though we can never know if we 





















6. Implications and conclusions 
 
This thesis is among the first to examine whether, how and when PsyCap is related to 
workplace safety. The main conclusion is that the PsyCap levels among workers are 
highly important individual factors that are connected to safety perceptions, and that 
both research and practitioners should take PsyCap into consideration in the 
assessment of safety. I have shown that PsyCap relates to safety across different 
safety critical occupations, that the association is not likely to be influenced by social 
desirability responding, that emotional aspects of both the individuals (affect) and the 
job (job satisfaction) influence the association between PsyCap and safety, and that 
there are some moderating factors that should be considered. Consequently, PsyCap 
is a measure that is useful for assessing the worker’s positive capacities, and that may 
also be important in relation to safety climate and, hence, also safety outcomes. 
The results have important implications for further research and for practice. In order 
to extend what has been established in this thesis, studies could be conducted in other 
HROs, such as the emergency services, to further look into PsyCap’s role in 
perceptions of safety climate. One could also include objective physiological 
measures like heart rate variability, to get a better understanding of the relationship 
between PsyCap and stress, as well as the relation between perceived safety climate, 
sleep problems, worries about safety and stress-related physiological measures. The 
reversed buffering effect found on worries and sleepiness related to PsyCap could 
also be investigated further, as this was a surprising finding. Longitudinal studies 
should be conducted to gain more knowledge about this relationship. Further studies 
could compare different HROs and look into differences in type of organization, 
industry, and work role, as well as cultural differences. It would also be interesting to 
look into PsyCap and safety climate in relation to safety outcome measures like near-
miss recordings and reported injuries and accidents. Experimental and longitudinal 
research could also better investigate the desirable outcomes of PsyCap over time. 
Test-retest reliability could also be investigated (Youssef-Morgan, 2014). How 
PsyCap works in groups is also an interesting focus, to see whether the level of 
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PsyCap of each team member is equally important or if some key players could drag 
the rest of the team down or lift them up. It could also be interesting to look into what 
the best mix of PsyCap profiles in a team is (Kozlowski & Klein, 2000; F. Luthans & 
Youssef-Morgan, 2017), and whether PsyCap could spread and become 
“contagious”:  “The contagion mechanisms through which PsyCap spreads 
downward (from leaders to followers), upward (from followers to leaders), or 
laterally (among team members) remain largely unexplored” (F. Luthans & Youssef-
Morgan, 2017, p. 16). Some support has, however, been found for the positive 
contagion effect from leaders to followers (see the review by Nolzen, 2018) . 
  
PsyCap and perceived safety climate measures could be part of safety assessments in 
HROs, which can identify areas for improvement and training. Training in SCOs 
“make human activities more predictable” and “standardize practices and 
performance” (Oedewald & Reiman, 2007, p. 95). They use “training to increase and 
maintain expertise in addition to a way to control behavior” (Oedewald & Reiman, 
2007, p. 96). Investing in the health and well-being of the employees can also have a 
positive impact on the safety climate (Mearns, Hope, Ford, & Tetrick, 2010). This 
may benefit the organization, when it comes to both human and economical capital. 
Since PsyCap seems to be one of the factors related to safety perceptions, PsyCap 
could be developed to improve safety in HROs. 
 
In closing, it should be noted that emerging research on PCIs could present a new 
approach to developing human resources in HROs. A PCI usually lasts two to three 
hours and is customized to the specific workplace context, with goal-settings, 
generation of pathways, mental rehearsals, and contingency planning (F. Luthans & 
Youssef-Morgan, 2017). This can be done through short training sessions online, 
video games and gamification techniques (F. Luthans & Youssef-Morgan, 2017; F. 
Luthans et al., 2015), which it may be possible to adapt for workers in HROs. PCIs 
have been found to increase the individual’s level of PsyCap as well as his/her job 
performance (F. Luthans et al., 2010; Nolzen, 2018). PCIs could have a “…a 
significant positive impact on the bottom line of a company” (Nolzen, 2018, p. 14). 
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PCIs should increase PsyCap and be financially beneficial to the company, in return 
for their PsyCap investment (F. Luthans, Avey, Avolio, Norman, & Combs, 2006; F. 
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a b s t r a c t
In two studies we examine whether Psychological Capital (PsyCap) is related to perceptions of safety cli-
mate and job satisfaction among maritime workers from three Norwegian shipping companies. Results
from Study 1 (N = 486) and Study 2 (N = 594) showed that PsyCap was positively associated with –
and explained between 10% and 12% of the variance in perceptions of safety climate. PsyCap contributed
to the variance in safety climate after adjusting for social desirable responding. An interaction analysis
indicated that officers and non-officers perceived the safety climate as similar when their PsyCap is
low, but that officers with high levels of PsyCap have a more positive perception of the safety climate
than non-officers with high levels of PsyCap. In Study 2 a positive association was established between
safety perceptions and job satisfaction, as well as between PsyCap and job satisfaction in a multicultural
sample of maritime workers. Findings from analyses of indirect effects suggest that PsyCap has an indi-
rect (mediating) relationship with perceptions of safety climate through job satisfaction. Altogether, Psy-
Cap and job satisfaction explained 21% of the variance in safety climate. Cross-national differences were
established in that the indirect effect was only valid for European workers, and not for Filipinos. An
important implication of these findings is that safety focused interventions could benefit from taking Psy-
Cap into account in training and motivating for safety.
 2014 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. General introduction
In safety critical organizations (SCOs) workers are faced with
significant hazards. The maritime industry represents a SCO where
maritime workers1 are exposed to a number of risk factors in com-
bination, for instance weather conditions, navigation failure or acci-
dents during cargo operations. The maritime industry has high
potential for accidents and catastrophes due to the nature of the
working environment.
The maritime industry is regulated by the International Mari-
time Organization (IMO). Still there can be significant differences
in the organizational cultures and safety practices onboard ships
due to national and/or company specific characteristics. The
well-known expression ‘‘happy ship’’ indicates that job satisfaction
and individual motivation are considered crucial elements in mar-
itime organizations. Organizational culture is used to capture more
generic, trait like aspects of maritime organizations. Organizational
climate is more often used about specific, state like capacities that
may index a ‘‘happy’’ or ‘‘unhappy’’ ship. Organizational climate is
made up of shared perceptions among workers concerning the pro-
cedures and practices that are rewarded within a specific organiza-
tion (Mearns et al., 1998). In SCOs like the maritime industry,
safety climate in the form of shared perceptions of safe behavior
and loss prevention should have high priority (Zohar, 2010).
In the following we will refer to safety climate as ‘‘a coherent
set of perceptions and expectations that workers have regarding
safety in their organization’’ (Gyekye, 2005, p. 291). According to
Mearns et al. (2003) one may see safety climate as a snapshot of
selected aspects of organization safety culture at a particular point
in time. In the maritime industry it is a vital part of the culture to
maintain safety barriers to prevent hazards and accidents from
occurring. To keep a safe distance and to detect and defer potential
hazards below the surface, have literal and very specific implica-
tions in the maritime domain. This focus on potential threats to
safety is well illustrated by Reason (1990) in his so-called ‘‘Swiss
Cheese Model’’. This model shows how there could be a number
of threats to safety barriers in the form of organizational factors
(e.g. conflicting goals and priorities), active failures (e.g. mistakes
http://dx.doi.org/10.1016/j.ssci.2014.11.024
0925-7535/ 2014 The Authors. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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1 The terms ‘‘maritime worker’’ and ‘‘crew member’’ are used interchangeably
throughout the paper.
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and procedural violations) and latent conditions (e.g. decisions
made by designers or senior management). When the ‘‘holes’’ in
the different safety systems coincide, a hazard can pass through
all of the defense layers, leading to failure (see Dekker, 2006, for
a further explanation of Reason’s model).
Despite the obvious risks associated with the maritime indus-
try, research has devoted little attention to antecedents, modera-
tors and mediators of safety climate in the shipping industry,
compared to other industries (Håvold, 2005). Over the years,
improvements in technology, ship design and navigation aids have
reduced the frequency and severity of shipping incidents, leaving
the influence of human error open to investigation (Hetherington
et al., 2006). The risk potential from human error is significant
and some researchers claim that as many as 96% of marine acci-
dents are caused in part by some form of human error, or multiple
causes involving human misjudgment (Hetherington et al., 2006;
Rothblum, 2013).
These observations are well in line with the awareness that
organizational, managerial and human factors are prime causes
of accidents in safety critical organizations (Weick et al., 1999).
In addition to failures in the management and safety systems, work
pressure and (lack of) competence in the workforce are frequently
seen as predetermining factors in work related accidents (Flin
et al., 2000). Håvold (2007) has suggested that laissez-faire culture
and fatalism are examples of factors that influence negative safety
behavior in the shipping industry. Factors that influence positive
safety behavior are employees’ satisfaction with safety activities
and management safety attitudes (Håvold, 2007).
Through two independent studies of maritime workers we
wanted to extend and complement the focus by Håvold (2007)
on attitudes and behavior by examining how positive work moti-
vation and job satisfaction could influence safety perceptions in
crew members. From a review of the literature, the core construct
of Psychological Capital (PsyCap; Luthans et al., 2007a, 2007c)
emerged as a promising index of positive work motivation. Over
the last decade an accumulating body of research has suggested
that this motivational state is linked to organizational effectiveness
and desired work outcomes (Newman et al., 2014; Youssef and
Luthans, 2012).
PsyCap resources are most often referred to as ‘‘more stable
than states such as moods or emotions, but not as fixed as person-
ality traits such as conscientiousness or core self-evaluations’’
(Luthans et al., 2010, p. 44). According to Luthans et al. (2013), Psy-
Cap is best described as falling into the middle ground of the trait-
state continuum in between transient states, which are momen-
tary and changeable, and ‘hard wired’ traits, which are stable and
difficult to change (Luthans et al., 2007b). This conceptualization
of PsyCap as a developmental state is supported by a growing
number of studies indicating that PsyCap can be developed
through training interventions (Newman et al., 2014).
A person’s PsyCap profile can be described along four core
dimensions. The first dimension is the belief (efficacy) in one’s abil-
ities to successfully execute and accomplish tasks. The second
dimension is the tendency to make positive attributions and have
positive expectations (optimism) about future events. The third
dimension is the tendency to persevere toward goals and, when
necessary, redirecting paths to goals (hope) in order to succeed. A
final aspect is related to positive coping and the ability to bounce
back and even beyond (resiliency) when beset by problems and
adversity (Luthans et al., 2007c).
In a recent conceptual model of the associations between Psy-
Cap and safety it was argued that PsyCap may represent a positive
motivational state that will facilitate and encourage safety focused
behavior and practices in safety critical organizations (Eid et al.,
2012). This idea is supported by empirical evidence from our study
of air traffic controllers (ATCs; Bergheim et al., 2013) which found
that individual differences in PsyCap explained about 15.5% of the
variance in perceived safety climate among ATCs. The positive
resource of hope had the highest unique contribution in explaining
air traffic controllers’ perceptions of safety climate. This is note-
worthy since hope is a positive psychological resource that is
related to higher work performance outcomes across a number of
independent studies (Peterson and Byron, 2008). These outcomes
includes organizational commitment, employee performance and
job satisfaction (Luthans et al., 2007b; Youssef and Luthans, 2007).
Our main objective of this two-part study was to investigate if
PsyCap was related to crewmembers’ perceptions of safety climate
across two samples from different segments of the maritime indus-
try. Specifically, the aim of Study 1 is to replicate and extend the
previous findings on PsyCap and safety climate among air traffic
controllers (Bergheim et al., 2013), to the maritime industry. In
Study 2 we will expand our focus by examining if job satisfaction
mediates the relationship between PsyCap and safety climate in
the maritime industry, and determine whether cross-cultural fac-
tors influence this association.
2. Study 1
2.1. Introduction
Shipping represents a unique occupational setting in that mar-
itime workers are onboard 24/7, and the ship is therefore a closed
social milieu. There is also a very hierarchical structure onboard,
and often crews with people of different nationalities (Håvold,
2005). The multicultural and multinational aspects of the maritime
industry might contribute to differences in safety climate across
ships in the same trade or even from the same company.
According to Zohar (2010), safety climate is an expression of
how well safety focused behaviors and priorities are rewarded
and supported in the organization. Zohar (2010) considers safety
climate to be the workers’ shared perceptions of safety, which is
heavily influenced by managerial practices and the social norms
in the work group. It is therefore not surprising that safety climate
has been shown to predict safety outcomes across different indus-
tries and countries (Nahrgang et al., 2011; Zohar, 2010). Few stud-
ies have to date examined antecedents of safety climate and
explored how worker perceptions and motivation for safety might
be shaped and sustained in this industry. Previous reviews of the
safety literature have identified symbolic social interaction and
supervisory leadership as the two primary antecedents likely to
promote the emergence of shared climate perceptions (Ostroff
et al., 2003; Zohar, 2010). In the maritime industry symbolic inter-
actionism would imply that the meaning and reality of work
onboard is socially constructed, arising from social exchanges
among workers seeking to comprehend their environment and
the organization they live in (Stryker, 2008). In other words, the
meaning of work and the interpretation of safety related events
and dilemmas arise from the interplay between one’s own percep-
tions and those of others in the same situation.
According to symbolic interactionism, workplace socialization
and learning involves constant comparison of bits of information
and cues, discussing possible interpretations, and attempting to
reach consensual interpretation of the meaning of events, proce-
dures and practices at the workplace. As a result group members’
perceptions are expected to converge over time, resembling the
processes of newcomer socialization (Schneider and Reichers,
1983). Because workers within a ship by nature will interact more
often with each other than with workers on other ships, their indi-
vidual perceptions of safety climate will over time shape safety
focused behavior onboard (Schneider and Reichers, 1983; Zohar,
2000, 2002, 2010).
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Applying this symbolic interactionism perspective to the mari-
time industry, it seems reasonable to assume that when some
workers display a consistent pattern of action in regard to safety,
this will promote shared perceptions among other workers con-
cerning the priority of safety. If a maritime worker lacks direct per-
sonal experience with something it often makes sense to imitate,
or learn from others who have similar attitudes and experiences
to his own, hence reinforcing his existing attitudes (Eiser, 2012).
A crucial issue relates to how one could inspire and motivate mar-
itime workers to adhere to safety focused behavior. PsyCap is a rel-
atively new and promising construct that has been successfully
used to index increased organizational effectiveness and desired
work outcomes (Youssef and Luthans, 2012). Building on a concep-
tual model which describes the association between PsyCap and
safety climate (Eid et al., 2012), we will in the following outline
how PsyCap, through its factors efficacy, hope, optimism and resil-
iency, could be related to individual level perceptions of safety cli-
mate in the maritime industry.
Efficacy is the most researched of these factors, and it has been
conceptualized and validly measured both as a generalized and
domain specific construct (Bandura, 1997; Schwarzer and
Jerusalem, 1995). According to Sweetman et al. (2011, p. 4): ‘‘Effi-
cacy is not related to a person’s actual skills, but rather the beliefs
one possesses regarding what he or she can do with those skills’’.
With regard to safety focused behavior we assume that a worker
with high efficacy will be more likely to report dangers and speak
up when confronted with safety critical work situations in his pro-
fessional domain. In the same vein, hope relates to the willpower of
workers to use their skills and to generate multiple paths to
accomplish the same goal (Luthans et al., 2007c). In SCOs this could
imply the ability to seek alternative solutions to unsafe work
behavior and to explore more safe procedures to accomplish work
operations. Optimism as part of PsyCap is both seen as generalized
positive expectancies and an event-based positive explanatory
style (Luthans et al., 2013). ‘‘An optimistic explanatory style leads
to individuals feeling in control of their destiny; it produces a self-
fulfilling prophecy wherein positive explanations become reality’’
(Sweetman et al., 2011, p. 7). Although realistic optimismmay pro-
duce a will to take on difficult tasks, overconfidence or unrealistic
optimism can be conducive to risky behaviors or lead workers to
disregard early warning signs (Youssef and Luthans, 2012). The
final element in PsyCap is resiliency, which enables an individual
to thrive on positive adjustment to change. In SCOs this capacity
is highly valued because resiliency will enable workers to feel at
ease outside their normal comfort zone and challenge personal
assumptions and external obstacles (Sweetman et al., 2011).
Luthans et al. (2007b) argue that the four factors of PsyCap form
a higher order construct that is a better predictor of performance
and satisfaction than its parts. We assume that the PsyCap dimen-
sions together will identify maritime workers who believe in their
professional skills, are goal oriented and confident with a strong
ability to adjust to change and hardships. From the very nature
and inherent dangers of their workplace, we expect that PsyCap
will contribute to identify maritime workers with a strong focus
on work performance, including the core aspect of safety and loss
prevention. From this we will examine the following hypothesis:
H1. Psychological capital is positively related to perceptions of
safety climate in the maritime industry.
A common problem in concurrent measurement of psychologi-
cal constructs such as attitudes and personality is socially desirable
responding (SDR), often referred to as impression management and
self-deception (Paulhus, 1984, 1991). ‘‘The tendency for people to
present a favorable image of themselves on questionnaires (. . .)
confounds research results by creating false relationships or
obscuring relationships between variables. Social desirability (SD)
scales can be used to detect, minimize, and correct for SDR in order
to improve the validity of questionnaire based research’’ (Van de
Mortel, 2008, p. 40). For a more thorough description of social
desirability, see Crowne and Marlowe (1960), or Paulhus (1984,
1991). In order to control for response bias in this sample, we will
test the following hypothesis:
H2. After controlling for impression management and self-decep-
tion, psychological capital is still positively related to self-reported
perceptions of safety climate in maritime workers.
One characteristic aspect of the maritime industry is its empha-
sis on professional experience and on-the-job training as precondi-
tions for promotion to senior positions. For instance, the captain
must have obtained sufficient experience as navigation officer
and first officer before he is considered for promotion. In the same
way the chief engineer has qualified over many years in different
work roles before being promoted to chief engineer. Recent
meta-analysis indicates that the core aspects of PsyCap are corre-
lated with desirable employee attitudes and behavior (Avey
et al., 2011). We would therefore assume that the individuals
who are promoted to senior positions in the maritime industry will
reveal higher levels of PsyCap, and that promotion to senior posi-
tions in itself will bolster individual PsyCap. From this we derive
our third hypothesis:
H3. Work role moderates the relationship between PsyCap and
perceptions of safety.
To the best of our knowledge, this is one of the first empir-
ical studies examining the relationship between PsyCap and
individual level perceptions of safety climate in the maritime
industry. Hence, the study will contribute to the existing litera-
ture by adding to the understanding of how relatively stable
individual resources among maritime crew are related to per-
ceptions of safety. The study hypothesis will be tested in a sam-
ple of Filipino workers from a Norwegian shipping company. By
having an all-Filipino sample, we can rule out the potential
impact of cross-cultural differences on PsyCap and safety. Fur-
thermore, as the crew-members in this sample are onboard
the vessel for an average of 9 months at a time, and the cap-
tains for 6 months, it seems reasonable to assume that the find-
ings from the study are not influenced by factors such as
changes in the work environment, influence from family and
social issues outside of work environment.
2.2. Method
2.2.1. Design and procedure
The data was collected from a Norwegian shipping company.
The questionnaires were sent to all of the 499 maritime workers
from the 23 vessels which belonged to the company at the time
of the survey. Participation was voluntary, and the participants
could withdraw from the survey at any time without further
notice. The Norwegian Social Science Data Service approved the
survey. Altogether 486 maritime workers returned completed
questionnaires, giving a response rate of 97.4%. The respondents
were anonymous, with the exception of the captains, who were
informed beforehand that they could be identified. Each question-
naire was coded and the respondent’s name and code number were
kept separately, and data without names were used in the analysis.
The crewmembers were asked to wait until they had been onboard
for at least 30 days before they answered the questionnaire. This
was to ensure they had experienced the safety climate onboard
before they responded.
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2.2.2. Sample
The sample consisted of male Filipino workers from a Norwe-
gian shipping company. The mean age was 40.8 years
(SD = 10.84) with a range from 18 to 62 years. The work roles in
this sample were recoded as officers (37.9%: i.e., captains, chief
officers, chief engineers, jr. officers, and first engineers) and other
crew-members (62.1%: i.e., cadets, technicians, and ratings). The
mean time the maritime workers had been working for the com-
pany was 7.4 years (SD = 5.6). Their work experience from the
company varied from less than a year to 26 years. Only 7.6% had
less than three years’ experience in the company.
2.2.3. Instruments
The measurement instruments used in the current study were
part of a larger organizational survey comprising demographical
background questions and other work related factors.
Safety climate perceptions were measured with the ‘‘Norwegian
offshore risk and safety climate inventory’’ (NORSCI; Hope et al.,
2010; Høivik, 2009; Tharaldsen et al., 2008). The respondents were
asked to rate their agreement with 35 statements concerning indi-
vidual conditions for safe work execution, behavior characteristics
relevant for safety, and situational aspects that influence safety
behavior. The ratings were given on a five-point scale, ranging from
1 = fully disagree to 5 = fully agree. To counteract response style
bias, both positively (e.g. ‘‘I have the necessary competence to per-
form my job in a safe manner’’, and ‘‘Risk-filled operations are
always carefully planned before they are begun’’) and negatively
(e.g. ‘‘Deficient maintenance has caused poorer safety’’, and ‘‘I feel
uncomfortable pointing out breaches of safety rules and proce-
dures’’) keyed items are included in the inventory. The negatively
formulated items were reversed. Hence a score of 1 would indicate
negative perceptions of safety onboard, whereas a score of 5 would
indicate positive perceptions. Cronbach’s alpha for the NORSCI
scale was .88. Skewness was .23, kurtosis was .50.
The NORSCI scale has been validated on a large representative
sample of Norwegian offshore workers. According to Hope et al.
(2010), the NORSCI has sound psychometric properties as indicated
by acceptable reliability and construct validity. The scale consists
of the following five dimensions; safety prioritization, safety man-
agement and involvement, safety versus production, individual
motivation, and system comprehension (see Tharaldsen et al.,
2008, for a more thorough description). The NORSCI scale is used
by the Petroleum Safety Authority Norway [Petroleumstilsynet]
to index the safety climate in the Norwegian petroleum industry.
In the present study we adopted their recommended approach
and used the total NORSCI scale as an index of safety climate
onboard.
Psychological capital (PsyCap) was assessed with the Psychologi-
cal Capital Questionnaire (PCQ; Luthans et al., 2007a). The PCQ
draws from widely recognized published standardized measures
for each of the dimensions that make up PsyCap: (1) Hope
(Snyder et al., 1996); (2) Resiliency (Wagnild and Young, 1993);
(3) Optimism (Scheier and Carver, 1985); and (4) Self-Efficacy
(Parker, 1998). The PCQ has demonstrated high reliability and con-
struct validity in earlier studies (Luthans et al., 2007a, 2008b,
2007c). The 24-item PCQ has six items for each subscale of efficacy,
hope, optimism, and resiliency. Responses are scored on a 6-point
scale with anchors of 1 = strongly disagree and 6 = strongly agree.
Reversed items were recoded according to the instructions in
PCQ (Luthans et al., 2007a). To reflect the state-like quality of Psy-
Cap, the questions were framed to ask the participants how they
felt ‘‘right now’’. Moreover, questions were adapted to make the
target context specific to the workplace. The instrument can be
found in Luthans et al. (2007c, pp. 237–238). Sample items include:
‘‘I feel confident contacting people outside the company (e.g., sup-
pliers, customers) to discuss problems’’ (efficacy); ‘‘At the present
time, I am energetically pursuing my work goals’’ (hope); ‘‘When
things are uncertain for me at work I usually expect the best’’ (opti-
mism), and; ‘‘I can get through difficult times at work because I’ve
experienced difficulty before’’ (resiliency). The internal consistency
(Cronbach’s alpha) for the overall PsyCap scale was a = .78. Skew-
ness was .03 and kurtosis .28.
Desirable responding. The Balanced Inventory of Desirable
Responding (BIDR; Paulhus, 1984, 1991) was used to control for
self-deceptive positivity and impression management. Self-decep-
tive positivity is ‘‘the tendency to give self-reports that are honest
but positively biased’’ (Paulhus, 1984, 1991, p. 37; e.g., ‘‘I am very
confident of my own judgements’’). Impression management is
‘‘deliberate self-presentation to an audience’’ (Paulhus, 1984,
1991, p. 37; e.g., ‘‘I never cover up my mistakes’’). The answers
are given on a seven-point scale ranging from 1 = not true to
7 = very true. The instrument consists of 40 questions, 20 on self-
deceptive positivity and 20 on impression management. The corre-
lation between the two dimensions was r = .69, p < .01 and the
dimensions were therefore used as a combined measure in the fol-
lowing analysis. The 20 questions keyed in the negative direction
were reversed. Responses from 1–5 on the scale were recoded to
0, and responses from 6–7 were recoded to 1 before conducting
the analysis. The internal consistency (Cronbach’s alpha) for the
overall BIDR scale was .81. Skewness was .17 and kurtosis .43.
2.2.4. Statistical analysis
Statistical analyses were conducted with IBM SPSS 20.0 and the
supplemental ‘‘PROCESS’’ macro script (Hayes, 2012). The level of
significance was set to p < .05. For the test of a two-way interaction
effect between PsyCap and work role on safety climate, the recom-
mendations provided by Baron and Kenny (1986) were followed,
and, in accordance with Aiken and West (1991), the predictor vari-
ables were centered prior to analysis.
2.3. Results
The means, standard deviations and inter-correlations for all
measures used in the present study are reported in Table 1. To
explore main and moderating effects of work role and PsyCap on
safety climate, we conducted a hierarchical regression analysis,
including the control variables age and desirable responding, to
test for linear and interaction effects. To investigate the main
effects of age, work role, PsyCap and desirable responding on safety
climate, the independent variables were entered in a series of step-
wise linear regression analyses with safety climate as the outcome
variable. In the first analysis the independent variables were
entered in two steps: Age and work role were entered in the first
step and total PsyCap was entered in the second step. Finally, the
analysis was repeated with desirable responding bias (e.g., BIDR
scores) being entered in the final step to estimate the effect of
desirable responding.
The results of the first equation revealed that only work role
contributed to the model and explained 12% of the variance in
safety climate F (2,310) = 22.28, p < .001. Officers had a more posi-
tive perception of the safety climate than non-officers. In the sec-
Table 1
Means, standard deviation, inter-correlations (Pearson’s r) and Cronbach’s alphas (in
bold along the diagonal) for continuous measures in Sample 1 (N = 359).
Variables M SD 1 2 3 4
1. Age 40.15 10.98 –
2. Psychological capital 4.72 .43 .04 .78
3. BIDR 20.70 6.50 .25 .30 .81
4. Safety climate 4.00 .36 .09 .32 .47 .88
Note: N = 313. All rP .19, p < .01.
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ond equation, controlling for the effects of age and work role, Psy-
Cap increased the explained variance in safety climate by 10%. [F
(3,309) = 30.16, p < .001]. Together work role and total PsyCap
explained 22% of the variance in safety climate. In the final equa-
tion desirable responding was added to the model, increasing the
explained variance in safety climate to 33%. The final model [F
(4,308) = 39.32, p < .001], revealed that work role, PsyCap, and
desirable responding all contributed significantly to the overall
model (see Table 2).
After adjusting for the main effects of age, gender, social desir-
ability, PsyCap and work role, the interaction term between PsyCap
and work role (B = .22; p < .05) added 1.2% to the total variance in
safety climate. The overall model was significant [F (5,307) = 5.88,
p < .05]. To examine the form of the interaction, a graphical display
was created, based on the recommendations by Cohen et al. (2003),
and Frazier et al. (2004). As shown in Fig. 1, the results indicate
that officers and non-officers perceive the safety climate as similar
when their PsyCap is low, but that officers with high levels of Psy-
Cap have a more positive perception of the safety climate than
non-officers with high levels of PsyCap.
2.4. Discussion
The results indicate that PsyCap is positively correlated with
safety climate in the maritime industry. After controlling for age,
work roles, and desirable responding, PsyCap explained 10% of
the variation in maritime workers’ perceptions of safety climate.
Officers had a more positive perception of the safety climate than
non-officers. This is in line with earlier findings from other indus-
tries indicating that leaders are more attuned to organizational pri-
orities, such as compliance with safety regulations in SCOs (Gyekye
and Salminen, 2010).
The present study replicates and extends previous research
from the aviation industry (Bergheim et al., 2013), indicating that
PsyCap is positively associated with safety climate perceptions
across different work sectors and age groups. In the previous study
of ATCs, the PsyCap factors of optimism and hope explained unique
variation in safety climate (Bergheim et al., 2013). The positive
inter-correlation and underlying shared variance of the factors in
the PsyCap construct (Luthans et al., 2007b) indicate that positive
work motivation in the form of PsyCap is related to perceptions of
safety climate in both air traffic control and in maritime organiza-
tions. This is interesting since maritime workers are a more heter-
ogeneous group with a broader range of work roles, educational
requirements and competencies compared to air traffic controllers
who have more or less the same formal education, training, and job
requirements. This could indicate that safety climate perceptions
are more than just reflections of formal education and on the
job-training, it also mirrors individual differences in motivational
state that could be subject to training and leadership processes.
Christian et al. (2009) did a meta-analysis where they found that
both person and situational factors are important when it comes
to workplace safety.
It should be noted that despite the obvious cross national differ-
ences between Norwegian ATCs and Filipino maritime workers,
PsyCap emerged as a construct that could explain individual differ-
ences in perceptions of safety climate across national samples. In a
study of individual differences in emotional intelligence in Euro-
pean and Filipino maritime workers (Johnsen et al., 2012), signifi-
cant differences in controlling emotions and using emotions in
social situations were found between European and Filipino top-
officers. Cross national differences in emotional self-regulation
and sensitivity to emotional aspects of interpersonal relations
may for instance delay or withhold information and communica-
tion about safety critical aspects of work. Thus, emotional aspects
of work life, such as job satisfaction, could be related to safety cli-
mate onboard.
A noteworthy finding of this study is that a significant interac-
tion between PsyCap and work role was established with regard to
the respondents’ perceptions of safety. The interaction indicates
Table 2
Hierarchical multiple regression predicting safety climate (N = 313).
Variables model 1 bStep1 bStep2 bStep3 Final model estimates
B SE (B) 95% C.I.
Step
1. Age .06 .02 .04 .001 .002 [.004, .002]
2. Rank .36** .25** .21** .16 .04 [.08, .23]
3. PsyCap .34** .24** .22 .05 [.13, .31]
4. Desirable responding .35** .02 .00 [.02, .03]
DR2 .10 .11
R2 .13 .23 .34
Adjusted R2 .12 .22 .33
Note: C.I. = Confidence interval. Rank onboard is scored as follows: officers = 1, other crew members = 0.



























Fig. 2. Conceptual model of the investigated relationship between psychological
capital, job satisfaction, and safety perceptions.
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that the association between PsyCap and perceptions of safety are
dependent upon work role with high levels of PsyCap being more
strongly associated with perceptions of safety among officers com-
pared to non-officers. Yet, work role has no impact on perceptions
of safety when the respondents’ PsyCap is low. This finding sug-
gests that the effect of PsyCap on safety is conditioned by formal
position in the organization.
3. Study 2
3.1. Introduction
The results from Study 1 and previous research from Bergheim
et al. (2013), suggest a positive relationship between PsyCap and
perceptions of safety climate. Yet, it is still unclear how PsyCap
and safety climate are related. Building on social exchange theory,
job satisfaction has been suggested to function as a mediator in the
relationship between various antecedent variables and perceptions
of different workplace outcomes (Crede et al., 2007). In order to
add to the understanding of the mechanisms that may explain
the association between PsyCap and safety climate perceptions
among crew-members, the main aim of Study 2 is to examine
the role of job satisfaction as a potential mediator of this relation-
ship. The variables will be investigated in a randomized and multi-
national sample of maritime workers. By testing both the direct
effect of PsyCap on safety climate perceptions as well as the indi-
rect effect through job satisfaction, Study 2 will both replicate
and extend the findings from Study 1.
Job satisfaction reflects how content an individual is with his or
her job, and is considered a reliable indicator of work-related well-
being (Judge et al., 2002). Formally, job satisfaction is defined as ‘‘a
pleasurable or positive emotional state resulting from the appraisal
of one’s job or job experiences’’ (Locke, 1976, p. 1304). Individual
difference theory claims that some variability in job satisfaction
is due to the individual’s personal tendency to enjoy what he or
she does across situations. Some people are generally satisfied
and motivated while others more easily turn to frustration and dis-
satisfaction (Aamodt, 2013). Several studies have investigated the
link between individual dispositions and job satisfaction (e.g.,
Judge et al., 1998). In a meta-analysis article focusing on the five
factor model of personality and job satisfaction, it was established
that neuroticism (r = 0.29) conscientiousness (r = 0.26) and extra-
version (r = 0.25) were most strongly correlated with job satisfac-
tion (Judge et al., 2002). The relationship between neuroticism
and job satisfaction suggests that employees with high scores on
this trait are likely to carry a rather negative world view that influ-
ences everything they do, making them less likely to be happy in
general, and more specifically at the workplace.
According to Harms and Luthans (2012) PsyCap represents a
state like disposition reflected through a ‘‘positive appraisal of cir-
cumstances and probability for success based on motivated effort
and perseverance’’ (Luthans et al., 2007b, p. 550). Hence, with
regard to job satisfaction, one can expect that workers with high
levels of psychological capital in general perceive their work in a
more positive manner and therefore are more satisfied with their
working situation. The idea of PsyCap as a predictor of job satisfac-
tion is substantiated by a growing body of research which has
found that the factors that constitute psychological capital are pos-
itively associated with both job satisfaction and related constructs
such as performance and commitment (Luthans et al., 2007b,
2008b; Peterson et al., 2011; Youssef and Luthans, 2012).
Job satisfaction has also been associated with indicators of
safety and safety perceptions (Gyekye and Salminen, 2006; Kim
et al., 2002; Kirkcaldy et al., 1997). For instance, in a large scale
study of platform personnel employed in the Norwegian petroleum
industry, Nielsen et al. (2011) found a positive correlation (r = .33;
p < .01) between job satisfaction and safety climate, thus suggest-
ing that workers who expressed more job satisfaction also had
positive perceptions of the safety climate. A similar relationship
was established by Gyekye (2005). In this latter study, it was sug-
gested that if workers perceive their organizations to be supportive
and are satisfied with the organizational structures in place, they
are more likely to recognize that the organizations value their
safety and well-being as well.
Although alternative causal explanations for the relationships
between psychological capital, job satisfaction, and safety percep-
tions may exist, research findings suggests that job satisfaction
could be considered as a mediator of the relationship between dis-
positional factors and job characteristics (Crede et al., 2007). Build-
ing on this perspective, as well as on the research findings
presented above, we suggest that job satisfaction mediates the
established association between PsyCap as a disposition, and per-
ceptions of safety as an indicator of job characteristic (see Fig. 2).
More specifically it is expected that persons with high levels of
PsyCap are more satisfied with their job content and the organiza-
tion of the workplace due to their positive appraisal of external cir-
cumstances and that they therefore also perceive the
organization’s facilitation of safety as better. This leads to the fol-
lowing hypotheses:
H1. Level of psychological capital is positively related to individual
perceptions of safety climate.
H2. Psychological capital is positively related to job satisfaction
among employees.
H3. Perceptions of safety climate is positively related to job satis-
faction among employees.
H4. Perceptions of job satisfaction mediates the association
between psychological capital and perceptions of safety.
3.2. Method
3.2.1. Design and procedure
The data is based on a survey among 817 crew members work-
ing on vessels from two Norwegian shipping companies typical for
the maritime industry in Norway (i.e. relatively large and well
established companies that specialize within several segments of
the industry). None of these companies or respondents were
included in Study 1. All crew-members employed in the two com-
panies were invited to participate in the survey. Participation in
the survey was voluntary, and respondents could withdraw from
the study at any time without further explanation. The Norwegian
Social Science Data Service approved the survey.
Questionnaires were distributed to crew members during their
working period on the vessels, and the respondents were asked to
complete the questionnaire toward the end of their stay onboard.
The length of the work period varied between respondents, with
captains working shorter periods than subordinates. Altogether
594 individuals from 40 vessels returned completed question-
naires, giving a response rate of 73%.
3.2.2. Sample
The sample consisted of 55% Filipino, 26% Norwegians, and 19%
of other European origin. The mean age was 40 years (SD = 10.0)
with a range from 18 to 63. The sample was predominately male
(99%). Altogether 30% had a permanent employment in the com-
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pany, 4% had temporary employment, and 66% were employed
through an employment agency. About 24% had less than one year
service in the company, 32% between one and three years, and 41%
had three years or longer seniority. Overall, the length of service
under the current captain was relatively short, as 68% had sailed
with the captain for less than a year. About 8% (N = 48) of the
respondents were captains, and 27% of the respondents had a posi-
tion as employee representatives.
3.2.3. Instruments
The measurement instruments used in the current study were
part of a larger organizational survey comprising demographical
background questions and other work related factors.
Safety perceptionswere measured according to Study 1, with the
35-item ‘‘Norwegian offshore risk and safety climate inventory’’
(NORSCI; Hope et al., 2010; Høivik, 2009; Tharaldsen et al.,
2008). Cronbach’s alpha for the NORSCI scale was .85. (for a fuller
description of the inventory, see Study 1). Skewness for the total
NORSCI scale was .74, and kurtosis 1.16.
Psychological capital (PsyCap) was assessed with the Psychologi-
cal Capital Questionnaire (PCQ; Luthans et al., 2007a) as described in
Study 1. The internal consistency (Cronbach’s alpha) for the overall
PsyCap scale in the present study was a = .83. Skewness for the
total PsyCap scale was .04, while kurtosis was .33.
Three items from the Job Satisfaction Scale – short version
(Brayfield and Rothe, 1951), were included to investigate job satis-
faction among the respondents. This inventory was chosen because
it is a reliable and commonly used indicator of job satisfaction
(Rafferty and Griffin, 2009). The version of the inventory that
was used in this survey comprises the following items: ‘‘I feel fairly
satisfied with my present job’’, ‘‘Most days I am enthusiastic about
my work,’’ and ‘‘I find real enjoyment in my work’’. For each item,
respondents gave their answers on a 5-point Likert scale, where
1 = ‘‘strongly disagree’’ and 5 = ‘‘strongly agree’’. The internal con-
sistency of the scale was satisfactory (Cronbach’s alpha = .70). For
the total PsyCap scale skewness was .04, and kurtosis .33.
3.2.4. Statistical analyses
Statistical analyses were conducted with IBM SPSS 20.0 and the
supplemental ‘‘PROCESS’’ macro script (Hayes, 2012). The level of
significance was set to p < .05. Data was analyzed by means of cor-
relation and regression analysis methods. To test the hypothesis
about mediating effects of safety climate perceptions, we followed
the guidelines described by Preacher and Hayes (2008). This
approach has high statistical power and several advantages com-
pared to traditional approaches for testing mediators (Hayes,
2009): This non-parametric method is considered more rigorous
than typical stepwise regression techniques as all paths are mea-
sured simultaneously rather than step by step. This approach
allows for multiple mediators, statistical control of covariates, pair
wise comparisons between indirect effects, as well as bias-cor-
rected and accelerated bootstrap confidence intervals (Preacher
and Hayes, 2008).
3.3. Results
The means, standard deviations and inter-correlations for all
measures used in the present study are reported in Table 3. Corre-
lation results show that PsyCap relates positively with both safety
climate perceptions (r = .41; p < .001) and job satisfaction (r = .35;
p < .001). A positive association was also established between
safety climate perceptions and job satisfaction (r = .26; p < .001).
A weak, but significantly positive association, was found between
age and psychological capital (r = .09; p < .05). No significant corre-
lations were found between age and the other study variables. The
directions of the correlations between PsyCap, safety climate, and
job satisfaction are in line with the proposed hypotheses about
how the variables are related. Independent sample t-tests were
used to investigate differences in PsyCap, safety climate
perceptions, and job satisfaction among respondents from Europe
and the Filipinos. In short, the findings show that European respon-
dents report significantly higher scores on PsyCap and safety cli-
mate, whereas no difference was found for job satisfaction (see
Table 4). Effect size, as measured by Cohen’s d in this study, is an
indicator of the magnitude of the relationship between two vari-
ables used as a supplement to significance values. According to
Cohen (1988), d-values in the area of 0.2 reflects small effect sizes,
whereas those in the area of 0.5 are medium and those in the area
of 0.8 and above are large.
An analysis of indirect effects, with job satisfaction as the medi-
ator, was performed to investigate the hypothesis that PsyCap has
an indirect relationship with safety climate perceptions through
job satisfaction. Bootstrapping followed the default setting of
10,000 resamples. In line with the findings from the correlation
analyses, a significant association between PsyCap and safety cli-
mate emerged (B = .47; p < .001), thus indicating that PsyCap has
a direct relationship with safety climate. Alone, PsyCap explained
12% of the variance in safety climate. When dividing this total
effect into the direct effect of PsyCap and the indirect effects
through job satisfaction, the direct relationship between PsyCap
and safety climate remained significant but attenuated (B = .34;
p < .001). A significant indirect effect was established through job
satisfaction (B = .08; p < .01). Altogether, the variables explained
19% of the variance in safety climate perceptions. Because the
direct relationship between PsyCap and safety climate attenuated
when including job satisfaction in the equation, we can conclude
that the findings support our hypothesis that the effect of PsyCap
on safety climate is mediated by job satisfaction.
In order to determine whether cultural characteristics between
the respondents influence the associations between PsyCap, safety
climate, and job satisfaction, the mediation analysis was re-run
separately for European (N = 221) and Filipino (N = 260) respon-
dents (see Table 4). In the European sub sample, a significant direct
association between psychological capital and perceptions of
safety climate was established (B = .53; p < .001) in the first step
of the analyses. This effect (B = .37; p < .001) attenuated when job
satisfaction was controlled for (B = .11; p < .05), thus indicating
an indirect effect of PsyCap on individual safety climate percep-
tions through job satisfaction. The independent variable and the
Table 3
Means, standard deviation, inter-correlations (Pearson’s r) and Cronbach’s alphas (in
bold along the diagonal) for continuous measures in sample 2 (N = 552–576).
Variables SD 1 4
1. Age 40.4 10.01 –
2. Psychological capital 4.82 .47 .09* .83
3. Safety climate 4.18 .41 .00 .41** .85
4. Job satisfaction 4.17 .62 .03 .35** .26** .70
* Correlation is significant at the 0.05 level.
** Correlation is significant the 0.01 level.
Table 4
Cross-cultural differences in study variables.
Europeans Philippines T-value Cohen’s d
M SD M SD
Safety climate 4.20 .46 4.13 .33 2.2* .20
Psychological capital 4.86 .48 4.77 .48 2.09* .19
Job satisfaction 4.22 .65 4.13 .61 1.54 .14
* T-value is significant at the 0.05 level.
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mediator explained 21% of the variance in safety climate percep-
tions. A direct effect of PsyCap on safety climate (B = .37;
p < .001) was also established in the Filipino sub sample. However,
the test for an indirect effect through job satisfaction (unstandard-
ized B = .04; p > .05) gave no indications for a mediated relation-
ship in this group. Altogether, PsyCap and job satisfaction
explained 8% of the variance in safety climate perceptions among
Filipino respondents.
3.4. Discussion
Our results from a cross-national sample of European and Asian
workers in the maritime industry replicate Study 1 in that a direct
association was established between psychological capital and
safety climate perceptions. This finding is important, since it con-
curs with, and supports, the reliability of the results from Study
1. Furthermore Study 2 also indicates that the effect of PsyCap on
individual perceptions of safety climate is mediated by job satisfac-
tion. Hence, this suggests that persons with high levels of PsyCap
have positive impressions of safety because they are satisfied with
the content and organization of their work. Yet, it should be
emphasized that cross national differences seem to play a role in
this relationship. The job satisfaction measure might be culturally
biased to Europeans. ‘‘(. . .) the frame of reference one brings from
his culture or subculture influences the way he perceives his job
and those facets of it which are satisfying and dissatisfying’’
(O’Reilly and Roberts, 1973, p. 295).
Due to the cross-sectional nature of the data, our findings can-
not be used to determine the actual causal associations between
the investigated variables. Based on theory and previous empirical
findings we have suggested that job satisfaction mediates the
effect of psychological capital on safety climate perceptions. Yet,
other explanations may be equally plausible. For instance, it may
be that persons with high levels of psychological capital have more
positive perceptions of safety and that they therefore also are more
satisfied with their job. Alternatively, it could also be that a posi-
tive impression of an organization’s safety standards increases
the psychological capital of employees by making them more opti-
mistic and self-efficient and that this subsequently also make them
more satisfied with their jobs. In order to determine the validity of
the different explanations, future studies should investigate rela-
tionships between the variables using longitudinal study designs
with at least three measurement points.
4. General discussion
This two-study paper from the maritime industry replicates the
findings from the aviation industry by Bergheim et al. (2013), indi-
cating that PsyCap is associated with worker perceptions of safety
climate in SCOs. Secondly, our findings extend previous research
by providing empirical evidence suggesting that job satisfaction
may represent a mediating mechanism between PsyCap and indi-
vidual perceptions of safety climate in maritime workers.
The results in Study 2 indicate that for the Europeans a high
degree of PsyCap leads to more job satisfaction which again leads
to a positive perception of the safety climate. This mediation
through job satisfaction is not found in the Filipino group. Given
the multinational nature of the shipping industry it may have sig-
nificant practical as well as theoretical implications if different fac-
tors that influence safety climate depend on culture. Filipinos are
more collectivistic than Europeans (Hofstede, 2001), and their high
score on job satisfaction could be explained by their more collec-
tivistic culture, which emphasizes work group cohesion and peer
relations. Thus their job satisfaction might be associated with work
group relations and not primarily work factors such as safety
climate.
Some potential limitations of the studies should be noted. The
97% response rate in Study 1 and 73% in Study 2 might indicate
that the maritime workers felt obligated to participate in the study,
even though participation was voluntary. (The average response
rate from organizational surveys is 35.7%; Baruch and Holtom,
2008). It is also higher than the response rate for surveys con-
ducted among employees in similar industries such as the offshore
petroleum industry (Mearns et al., 1998, 2001). The high scores on
the impression management scale show that the maritime workers
want to give a good impression, and they might have answered in
an overly positive manner. The questionnaire was in English, which
is the language the maritime workers use at work, but not their
native language. This might have led to misunderstandings of some
English expressions and hence some answers that did not reflect
the maritime workers’ actual opinions. The samples for Study 1
and Study 2 were collected independently of each other, social
desirability was not considered as an issue at the time of the data
collection of Study 2. In retrospect, and in light of the findings from
Study 1, we could have benefited from including this measure in
Study 2 as well. The results in Study 2 should therefore be consid-
ered bearing this in mind.
That being said, the strengths of this two-study paper are that it
includes two quite large and independent samples with standard-
ized measures from different nationalities and maritime organiza-
tions. The focus on PsyCap presents a new perspective on
individual state-like motivational factors and how they may repre-
sent a new avenue for management interventions and training to
improve safety. Further research is clearly needed, but together
with previous findings across different safety critical organizations
it indicates that PsyCap is an interesting construct to include in
future research on safety related issues. Since the measurements
were made at the same time, there can be alternative explanations
when it comes to the direction of impact. One possibility could be
that safety climate influences PsyCap, not the other way around.
Future studies should consider cross-cultural differences, as well
as differences based on work and organization. For Europeans
improving PsyCap could lead to higher degree of job satisfaction
and more positive perception of safety climate. For Filipinos it
might not have the same effect. Future studies should also look
into differences in work motivation and work role experience
when it comes to PsyCap and safety focused behavior in the work-
place. The maritime industry could prove a fertile ground to
encourage and include PsyCap development as one critical element
in work place safety management and in ship management train-
ing. A salient aspect of the maritime industry is the very different
work environment surrounding management in the home office at
shore and the managers or captains on board the ships or offshore
installations. In order to develop PsyCap, managers at the company
office one could apply structured micro interventions (PsyCap
Interventions; PCIs) aimed at developing hope, optimism, efficacy,
and resiliency (Luthans et al., 2006). PCIs typically would include
both individual assessment and learning opportunities, like
focused group discussions, sharing personal experiences and build-
ing management culture. According to Luthans et al. (2006) the PCI
will expose managers to brief training sessions where they are
encouraged to explore personal work related experiences, review
video-clips, and receive personal feedback and guidance aimed at
developing their goal orientation (hope), a more positive attribu-
tional style (optimism), increased confidence in work processes
(efficacy), and ways to enhance personal assets (resiliency) in work
related situations. In the maritime industry, the offshore managers
and captains will be an important, but difficult group to include in
a traditional management training program, due to their extended
time at sea and often at dispersed and isolated locations. In this
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case structured web based or computer based training programs
could prove an ideal and cost effective way to distribute training
opportunities during their off duty hours on board. So far, com-
puter based PsyCap training has showed promising results, and
in a controlled study Luthans et al. (2008a) showed that a brief
2-h web-based intervention produced a significant increase in Psy-
Cap in the experimental group. These results are promising, and a
future step could be to design and field-test a computer based
intervention to develop PsyCap and safety orientation specifically
targeting the maritime workplace.
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ABStrAct
The present study investigated psychological capital (PsyCap) as a protective factor in the relationship 
between worries about accidents and sleepiness among seafarers. The hypothesis that strong PsyCap 
weakens the relationship between worries about accidents and sleepiness was tested in a cross-sectional 
sample of 397 maritime workers. In contrast to expectations, the findings indicated a reverse buffering 
effect in that PsyCap only had a protective impact on sleepiness when worries about accidents were low. 
For workers that were highly worried, a strong PsyCap was associated with increased levels of sleepiness. 
The established associations remained consistent after controlling for workers’ years of experience as se-
afarers, and their ratings of psychological safety climate. An interpretation of this finding is that seafarers 
with high levels of PsyCap will be attentive when the threat level is serious, but will not be bothered when 
exposed to everyday strain and hassles associated with their work situation. 
(Int Marit Health 2017; 68, 4: 245–251)
Key words: psychological capital, psychological safety climate, risk perception, sleep quality, maritime

INtrODUctION
Seafaring is a dangerous occupation due to the com-
bination of several physical and psychosocial exposures 
and hazards [1, 2]. With regard to physical risk factors, 
seafarers are expected to perform safety critical tasks 
despite changing temperatures, various weather condi-
tions, noise, vibrations and movements of the ship. As 
for psychosocial risks, seafarers work in 24-7 shift work 
schedules and are separated from family and friends 
for prolonged periods. Ideally, workers in high-risk occu-
pations, such as seafaring, should be vigilant and well 
rested. This is not always the case when workers are 
worried and concerned about safety issues at work. Actu-
ally, stress is considered the primary cause of persistent 
psychophysiological insomnia [3], and both theoretical 
models and existing empirical evidence suggest that 
work-related stress and worries disturb sleep [3–6]. For 
instance, Lichtstein and Rosenthal [7] found that individ-
uals with insomnia were ten times more likely to attribute 
their sleep disturbances to cognitive factors, including 
worrying, than to somatic complaints. Further, it has been 
argued that physiological and psychological responses 
to work-related exposures are incommensurate with the 
deactivation that characterizes sleep [3, 8].
However, workers do not necessarily react to exposures 
and worries to the same degree. Following from Lazarus and 
Folkman’s [9] transactional model of stress and coping, the 
consequences of environmental stressors are dependent 
upon how the individual interprets and judges the threat, 
as well as on the resources the individual has at his or her 
disposal to deal with the threat. One newly established 
individual resource for coping with potentially challeng-
ing work life situations is psychological capital (PsyCap) 
[10–12]. PsyCap is a higher order construct that consists 
of the core elements: self-efficacy, optimism, hope and 
resiliency. Individuals with a high self-efficacy will generally 
have stronger beliefs in their ability to control outcomes 
and succeed in addressing more difficult challenges than 
those low in efficacy [13]. Optimistic workers will be more 
likely to build positive outcome expectancies that help them 
deal with difficult situations [14]. Individuals with a higher 
level of hope will show greater goal-directed energy and be 
more likely to find alternative ways to accomplish their goals 
[15]. Finally, people with a higher score on resiliency tend 
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to adapt better when they experience changes or setbacks 
[16]. These factors can be measured, developed and main-
tained for performance improvement in the workplace [11]. 
Findings show that PsyCap has a direct positive association 
with safety, explaining about 20% of the variance in safety 
perceptions among maritime workers [17]. With regard to 
PsyCap as a protective resource, a study by Schaubroeck 
and colleagues [18] found that PsyCap plays an important 
role in differentiating between people who are more or less 
adaptive to extremely stressful environments. Hence, there 
are reasons to expect that PsyCap can be a potential mod-
erator of the outcomes of work-related stressors. 
Despite the importance of the maritime industry around 
the globe, there is a lack of studies that have examined how 
stressful work exposures are related to workers’ well-be-
ing in seafaring. Adding to the current knowledge base, 
the present study examined how the occupation specific 
stressor of worries about accidents and the individual re-
source attribute of PsyCap, are related to levels of sleep-
iness (i.e., difficulty in maintaining the wakeful state so 
that the person falls asleep if not actively kept aroused) 
among seafarers. Specifically, the aims of the study were 
to determine 1) whether worries about accidents are as-
sociated with increased sleepiness among seafarers, and 




The data was collected in 2012 from a Norwegian com-
pany in the offshore oil and gas industry. Questionnaires 
were sent to all workers employed in the company at the 
time of the survey. The total number of employees com-
prised 926 seafarers from 22 vessels operating in the 
North Sea and Southeastern Asia. Altogether 402 seafarers 
replied, giving a response rate of 43.3%. Participation was 
voluntary and anonymous. The questionnaires were sent 
from the shipping company, answered by the seafarers 
when working at the vessels, and returned in sealed en-
velopes to the principal researcher. The questionnaires 
were written in Norwegian (for the Norwegian seafarers) 
and English (for all other seafarers). English is the work 
language in this shipping company. As all employees were 
invited to participate in the survey, the sampling is based 
on a probability mechanism. Respondents with more than 
25% missing data on the study variables were excluded 
from the sample. Remaining missing data were replaced 
by the use of the Hot Deck imputation procedure [19]. Hot 
Deck imputation is a method for handling missing data in 
which each missing value is replaced with an observed 
response from a respondent with similar characteristic on 
pre-determined anchor variables. Age, years of experience at 
sea, and nationality (dichotomised into Western vs. Eastern 
country origin) was used as anchor variables in the Hot Deck 
imputation. The final sample comprised 397 respondents. 
SAMplE
Because there were very few women (< 1.0%) working on 
board the vessels, gender was not recorded in order to protect 
the anonymity of these women. The nationalities of the par-
ticipants were Norwegian (34.9%), other European countries 
(24.1%), Filipino (36.7%), and other Asian and Australasian 
countries (4.3%). The age distribution of the seafarers was: 
under 25 years: 12.2%, 25–29 years: 17.3%, 30–39 years: 
32.9%, 40–54 years: 28.1%, over 54 years: 9.5%. In this 
sample 45.2% worked in deck detail, 26% in machine detail, 
17.6% worked in gallery detail and 10.7% were captains (0.5% 
did not report job title). The mean time the maritime workers 
had been working for the company was 3.73 years (range: 
0–29 years). Their experience as seafarers ranged from 0–55 
years, the mean was 14.78 years (SD = 10.95). Altogether 
23.3% mainly worked night shifts, 44.1% mainly day shifts, 
and 32.5% worked another/not specified shift type. 
INStrUMENtS
Sleepiness. Sleepiness was measured with one of the 
subscales of the Swedish Occupational Fatigue Invento-
ry (SOFI) [20–22]. The dimension describes feelings of 
sleepiness, and consists of four verbal expressions that 
describe how workers feel at the end of their work shift: 
falling asleep, drowsy, yawning, and sleepy. The partici-
pants were asked to answer how tired they usually feel 
after finishing their watch, and responses were recorded 
on a seven-point scale with anchors 1 = Not at all and 
7 = To a very high degree. Cronbach’s alpha for the scale 
was satisfactory (0.87). A confirmatory factor analysis 
(CFA) provided acceptable fit for the latent indicator (CMIN 
= 12.91; df = 1; CFI = 0.99; TLI = 0.91). All factor loadings 
for the scale exceeded 0.66. 
Worries about accidents. Worries about prospective 
accidents were measured with a questionnaire based on the 
hazard categories used in official reports from the Norwe-
gian Maritime Directorate [23]. The participants were asked 
to assess the probability for seven common accidents to 
happen to them during the next year: “Struck by objects”, 
“Trapped, crushed or squeezed”, “Cuts or contact with sharp 
or pointed elements”, “Contact with hazardous substances”, 
“Man over board”, “Slips, trips, falls”, and “Electrical hazard, 
fire, explosion”. Answers were provided on a seven-point 
scale ranging from 1 = Very unlikely, through 4 = Neither 
nor, to 7 = Very likely. Cronbach’s alpha for the scale was 
0.90. A CFA provided acceptable fit for the latent indicator 
(CMIN = 77.81; df = 7; CFI = 0.95; TLI = 0.89).
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PsyCap. PsyCap was measured with the 12-item Psy-
chological Capital Questionnaire (PCQ-12) [11, 24]. The 
questionnaire consists of 12 statements about how the re-
spondent is feeling right now about his/her job situation. The 
PCQ-12 items were extracted from the 24 item version of 
the PCQ, with 3 items for efficacy, 4 items for hope, 3 items 
for resiliency, and 2 items for optimism [12]. This shorter 
version of the PCQ was used to reduce the response burden 
of the participants. Answers were provided on a 6-point scale 
ranging from 1 = Strongly disagree, to 6 = Strongly agree. 
A confirmatory factor analyses of a four-dimension latent mod-
el had good fit to data (CMIN = 143.34; df = 48; CFI = 0.96; 
TLI = 0.94). Factor loadings for all observed indicators 
exceeded 0.60. All four first order factors provided strong 
loadings when specified on a second higher order factor 
representing the overall PsyCap construct (CMIN = 149.68; 
df = 50; CFI = 0.96; TLI = 0.94). Cronbach’s alpha for this 
composite scale was 0.90. 
Psychological safety climate. Psychological safety cli-
mate was included as a covariate in analyses and was mea-
sured with 16 items from the Safety Climate Questionnaire 
[25]. The psychological safety climate items cover a range of 
interaction modes between supervisors and group members 
that assess the management’s priority of safety versus com-
peting goals such as production speed or schedules [25]. 
The respondents are presented with different statements 
and rate their level of agreement on a 5-point scale ranging 
from 1 = Completely disagree, to 5 = Completely agree. 
Examples of these statements are: “My direct supervisor 
discusses how to improve safety with us”, and “My direct 
supervisor is strict about working safely when we are tired 
or stressed”. The scale was recoded so that a high score 
indicates a poor psychological safety climate. The internal 
Table 1. Testing the moderator effect of psychological capital on the relationship between worries about accidents (predictor) and 
sleepiness (outcome) using hierarchical multiple regression (n = 397)
Step and variable B SE B b r2 ΔR2
Step 1 0.167***
Experience as seafarer [years] –0.02 0.01 –0.12*
Poor psychological safety climate 0.29 0.11 0.14**
Worries about accidents 0.35 0.06 0.31***
Psychological capital (PsyCap) –0.10 0.12 –0.04
Step 2 0.187*** 0.02**
Experience as seafarer (years) –0.02 0.01 –0.13**
Poor psychological safety climate 0.27 0.11 0.13*
Worries about accidents 0.34 0.06 0.30***
PsyCap –0.14 0.12 –0.06
Worries X PsyCap 0.29 0.10 0.14**
Level for significance: *p < 0.05; **p < 0.01; ***p < 0.001
consistency for the scale (Cronbach’s alpha = 0.95) was 
excellent. A CFA indicated that the latent variable had good 
psychometric properties (CMIN = 482.07; df = 103; CFI = 
0.92; TLI = 0.91). Factor loadings for all observed indicators 
were above 0.53. 
StAtIStIcAl ANAlySIS
 Statistical analyses were conducted with IBM SPSS 
22.0 and SPSS AMOS 23.0. The level of significance was 
set to p < 0.05. For all measurement inventories, summary 
scales were calculated on the basis of a mean score of their 
respective items. Psychometric properties of the measure-
ment models for the scales were determined by means of 
confirmatory factor analyses in SPSS AMOS. A comparative 
fit index (CFI) and Tucker-Lewis Index (TLI) with values in the 
area of 0.90 to 0.95 were employed as indicators of good 
model fit [26]. To explore the hypotheses about main and 
moderating effects, we conducted a hierarchical regression 
analysis, to test for linear associations between worries 
about accidents and sleepiness, as well as the interactive 
effects of worries and PsyCap, with regard to sleepiness 
(Table 1). The recommendations provided by Baron and 
Kenny [27] were followed, and, in accordance with Aiken and 
West [28], the predictor variables were centred prior to the 
two-way interaction analysis. The SPSS macro “Interaction 
and simple slopes test with two continuous variables” by 
Jason T. Newsom (http://web .pdx.edu/~newsomj/) was 
used to generate the regression estimates, plots, and simple 
slopes analyses. 
rESUltS
Descriptives, reliability coefficients, and intercorrelations 
for all study variables are presented in Table 2. VIF-indexes 
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(range: 0.84–0.99) and tolerance values (range: 1.00–1.19) 
provided no indication of multicollinearity between the vari-
ables. Mean sleepiness score was 2.48 (SD = 1.34). This 
is perfectly in line with findings from previous studies that 
have used the same measurement inventory and response 
categories [29, 30]. The average score on poor psychological 
safety climate is also in line with previous research [31]. 
A mean value of 5.06 indicated that the level of PsyCap 
was high in the sample, while a standard deviation of 0.59 
showed that the variation in PsyCap was low. A series of 
t-tests showed no differences between respondents from 
Eastern and Western countries with regard to worries about 
accidents (t = 1.81; df = 376; p > –0.05), PsyCap (t = –1.65; 
df = 376; p > –0.05), poor psychological safety climate 
(t = 1.46; df = 376; p > –0.05), or sleepiness (t = 1.75; 
df = 376; p > –0.05). 
The intercorrelations showed that worries about acci-
dents (r = 35; p < 0.001) and inferior psychological safety 
climate (r = 0.23; p < 0.001) was positively correlated, 
whereas PsyCap was negatively correlated (r =–0.14; 
p < 0.001), with sleepiness. Worries about accidents was 
positively correlated with perceptions of the psychological 
safety climate as poor (r = 0.24; p < 0.001) and negatively 
correlated with PsyCap (r = –0.17; p < 0.001). A negative 
correlation was established between PsyCap and percep-
tions of the psychological safety climate as poor (r = –0.36; 
p < 0.001). 
MAIN AND INtErActION EffEctS
Findings from the multiple regression analyses of linear 
associations and interaction effects are presented in Table 1. 
All analyses were adjusted for years of experience as sea-
farer and poor psychological safety climate. For the linear 
association, the predictor and control variables explained 
16.7% of the variance in sleepiness (R2 = 0.167; p < 0.001). 
Worries about accidents (b = 0.31; p < 0.001), experience as 
seafarer (b = –0.12; p < 0.05), and poor psychological safety 
climate (b = 0.14; p < 0.01), but not PsyCap (b = –0.10; 
p > 0.05) yielded significant contributions to explaining the 
variance (F = 18.70; df = 4; p < 0.001). 
The finding of a negative relationship between worries 
about accidents and sleepiness supported the first study 
hypothesis. When adding the interaction term to the regres-
sion analysis, the amount of explained variance increased 
significantly by two percentage points (R2 = 0.187; p < 0.01). 
As displayed in Table 1, the interaction made a significant 
contribution to the explained variance (b = 0.14; ΔR2 = 
= 0.02; p < 0.01), and the interaction model was significant 
(F = 17.11; df = 5; p < 0.001). 
Thus, the findings show that PsyCap interacts with 
worries about accidents in explaining sleepiness. The 
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Figure 1. The interaction between worries about accidents and 
psychological capital (PsyCap) with regard to sleepiness. Low: 
–1 SD below mean, Mean: at mean, High: +1 SD above mean
sleepiness did not change after adding the interaction 
term. To examine the form of the interaction, a graphical 
display was created. Scores were plotted at the mean, low 
(1 SD below the mean) and high (1 SD above the mean) 
values on the predictor variables. As shown in Figure 1, the 
results indicate a stronger relationship between worries 
about accidents and sleepiness for the mean and high 
PsyCap groups than for the low PsyCap group. Follow-up 
analyses of simple slopes revealed that higher levels of 
worries about accidents were related to significantly ele-
vated sleepiness among seafarers with a mean (b = 0.30; 
p < 0.01) and high PsyCap (b = 0.46; p < 0.001), but 
not for seafarers with a low PsyCap (b = 0.15; p > 0.05). 
Consequently, in direct contrast to our second hypothesis 
about a protective effect of PsyCap, the results indicate 
a reverse buffer association where PsyCap only seems 
to have a protective effect on the relationship between 
worries about accidents and sleepiness when levels of 
worries are low. When workers become more worried 
about accidents, there is a stronger increase in sleepiness 
among seafarers with high PsyCap compared to seafarers 
with low PsyCap. 
The tests of interaction effects were replicated in 
a series of additional analyses where each of the four com-
ponents of PsyCap was specified as a moderator. The finding 
showed that worries about accidents interacted significantly 
with self-efficacy (b = 0.27; ΔR2 = 0.03; p < 0.01) and hope 
(b = 0.29; ΔR2 = 0.03; p < 0.01), but not resiliency (b = 0.12; 
ΔR2 = 0.01; p > 0.05) or optimism (b = 0.11; ΔR2 = 0.01; 
p > 0.05). The form of the significant interactions replicated 
the main findings of a reverse buffering effect. 
DIScUSSION
The aims of this study were to examine the relation-
ship between worries about prospective accidents and 
sleepiness among seafarers, and to examine PsyCap as 
a protective factor in this relationship. The present study 
adds additional empirical support to the assumption that 
worries about accidents constitutes a significant work-re-
lated stressor in that levels of worries were associated with 
increased sleepiness. However, the findings did not sup-
port the theoretical assumption of PsyCap as a protective 
resource. Contrary to our expectations, we found a reverse 
buffering effect where PsyCap only moderated the associa-
tion between worries about accidents and sleepiness when 
levels of worries were low. When levels of worries were 
high, sleepiness was most prominent among workers with 
high PsyCap. All findings were controlled for experience as 
a seafarer and perceptions of psychological safety climate. 
With regard to those aspects of PsyCap that had the most 
important moderating effects, additional analyses showed 
that the interaction effect was only significant for self-effi-
cacy and hope. 
Although this latter finding may be counterintuitive to 
the common assumption that a robust personality should 
be protective with regard to the outcomes of work-related 
exposures, it may actually be that this awareness about risk 
may be highly beneficial in a maritime setting. That is, as 
PsyCap seems to enhance levels of sleepiness among high 
PsyCap workers in cases where they are very concerned 
about accidents, an interpretation is that workers with high 
PsyCap are especially sensitive to safety critical stimuli. 
When faced with substandard safety measures and safety 
critical operations high PsyCap workers may find themselves 
in a situation where they will be inclined to work to their 
limits in order to compensate for shortcomings in fellow 
crewmembers or equipment. Hence, the findings indicate 
that workers with high PsyCap do not necessarily see the 
world through rose-tinted glasses, but stay sensitive and 
vigilant to work-related risk factors. In short, these results 
show that workers with high levels of PsyCap will be atten-
tive (as reflected through worrying) when the threat level 
is serious, but they will not be worrisome when exposed to 
the normal range of everyday strain and hassles associated 
with their work situation. 
The above interpretation of our findings suggests that 
PsyCap is an individual asset that should be valued and 
even trained in the maritime industry. PsyCap has been 
highlighted as a malleable personality characteristic that 
is open to development and change [32], and organiza-
tions may therefore benefit from interventions that increase 
PsyCap among employees. As Schaubroeck and colleagues 
[18] have suggested, strategies can be developed to better 
shape the PsyCap dispositions among employees to facil-
Int Marit Health 2017; 68, 4: 245–251
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itate their coping with stress exposures. In maritime orga-
nizations timely and specific feedback on job performance 
may increase efficacy and self-confidence, while future goals 
and safety targets may increase hope and the ability to focus 
on safety at work. Furthermore, encouragement to keep up 
the performance despite setbacks may build resiliency and 
a realistic optimism about future accomplishments. After 
experiencing a risky situation on board a realistic optimist 
will analyse the situation and try to understand if the caus-
es were personal or situational, permanent or temporary, 
and then make accurate causal attributions that fits this 
situation [12]. 
Despite the many favourable aspects of PsyCap in high 
risk situations, our findings also indicate that there may 
be thresholds with regard to how beneficial PsyCap will 
be in hazardous situations. That is, as extensive worrying 
over time seems to increase sleepiness, and there may 
be situations where heightened and prolonged sleepiness 
becomes unhealthy for the worker. It is therefore important 
to emphasize that the personal resources of PsyCap in 
themselves may not protect workers from sleep problems 
if there is substantial shortcomings in safety on board. In 
these cases, other organisational factors such as leadership 
practices in communicating risk and prioritizing safety are 
also important along with proper maintenance and training 
in emergency procedures and adherence to safety routines. 
MEtHODOlOgIcAl IMplIcAtIONS
A notable strength of this study is that it is based on 
a relatively large and randomly drawn sample, applying 
internationally recognized instruments with satisfactory 
psychometric properties, which strengthen the validity of 
the findings. Nonetheless, some caution is needed when 
interpreting the results from the study. Firstly, the data is 
based on self-reports, with common-method variance as 
a possible problem [33]. Secondly, the data was cross-section-
al, which implies that one cannot draw conclusions about 
causal relationships. That is, while this study focuses on the 
potential impact of worries on sleep, one cannot rule out 
the fact that there also is a reciprocal relationship between 
safety-related worries and sleep problems where poor sleep 
leads to more worries [34]. Longitudinal studies should be 
conducted to attain more knowledge about the causali-
ty of the relationships between worries about accidents, 
sleepiness, and PsyCap. Response bias could also be an 
issue because of factors like cross-cultural differences. The 
sample is from one company, but the seafarers are from 
many different national cultures, which may influence their 
individual interpretation of the questions. 
It should be noted that PsyCap may be influenced by 
specific coping styles such as problem focused or appraisal 
coping, or other personality characteristics, such as neu-
roticism, agreeableness, extraversion, conscientiousness, 
and openness. Hence, a limitation of the current study is 
that we did not examine and adjust for other personality 
characteristics and coping strategies. Furthermore, as the 
study was limited to worries about accidents we have not 
been able to adjust for the impact of other important work 
characteristics, such as job demands, leadership, and role 
expectations, that may influence sleepiness [6]. 
cONclUSIONS  
AND prActIcAl IMplIcAtIONS
Extending previous research on PsyCap in safety critical 
organizations [17, 35, 36], our findings show that PsyCap 
serves as a buffer against worries about accidents in situa-
tions where levels of perceived risks are low, but not in cases 
where levels of perceived risks is high. On the one hand, 
this suggests that upcoming research could look into other 
factors that may act as stress buffers in high risk situations. 
One such factor could be safety specific leadership, as it is 
important to have a good operational leader in a high risk 
situation [37]. On the other hand, the fact that workers with 
PsyCap seem to react to worries about risks and accidents 
is a beneficial trait as this indicates that they are sensitive 
and vigilant with regard to risky situations at work. Hence, 
selecting, recruiting and training employees with high lev-
els of PsyCap, and especially self-efficacy and hope, may 
be favourable with regard to preventing accidents in the 
maritime industry. 
It should be noted that our study represents a single 
contribution to the knowledge about PsyCap in the mari-
time industry; hence, the findings should be replicated in 
upcoming research. Future studies could examine worries 
about accidents, PsyCap and sleepiness in other maritime 
settings as well as in other safety critical organizations 
such as healthcare, the police, or the emergency services.
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